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ABSTRACT 

This docuBient reports the working^ papers ot a 
resear^ project designed to develop quantitative management 
techniques applicable to the university environment-^ The University 
of Copenhagen was selected as the target institution for the- 
redearch. Presentation of the papers is divided into four partsr 
introduction, general inf carnation and overview of the University of 
Copenhagen, govemmen^al agencies, and the desired university ; 
structure. . ropics include an introduction and summary of findings'; 
higher education £n Denmark; the University of Copenhagen - 
illustration 'Of soi^ problems; budgeting, econpmic management and 
planning at^ the Ministry of Finance; the^ Ministry of Education as a 
planning agency; simulation model of a university; decentnlized 
planning in a univ€irsity system; moving decisions between management 
aevels with conflicts^ objectives; the develoj^nt of a 
decisionmaking process; and a postscript on decisi<m structure. The 
appendix includes *the English summary of working reports and papers 
Juiie 1971 and an index* .(MJM} 
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PREFACE _ 



In CERI's Prograjuie on Institutional Management in Higher 
Education^ eight universities were brought together ^o set up 
teams within their institutions to work on their respective pter 
selected problen areas. (1) These teams have worked over varying 
lengths of time, none of which exceeded two years. The results^ of 
their work, together with the results of the in-house research of 
the Secretariat was presented before a wide audience of university 
.executives and managers and Go'Vernmenx representatives from the 
OECD Member countries at an Evaluation Conference held in Paris 
on 2ndr 5th November, 1971. " — .....^^^^^^^ 

The Programme's work has now produced analyses of the major 
problem areas of university management and the general directions 
in which solutions to these problems must be sought. By concentrating 
the effort in selected university environments the approaches 
developed may not have^ the attraction of generality,^ but this has 
been more than offset by the demonstration of concrete ways of 
tackling the specific problems of university management. 

This effort represents significant contributions in, at least, ^ 
four areas : • ' - 



First, conscious of the _fact that universities have b'tcome 
major consumers of financial resources, it has been possible to 
indicate methods for evaluating the requirements of resources and 
their costs hot* only for the university as a whole but especially 
for its different components. This has involved the use of the 
budget as a planning tool by linking the expenditures, as far as - 
possible, to the*objectives of the programmes for^ which these* 
expenditures have been incurred. 



1) These universities are the Free University of Berlin, - ' 
University of Bradford, University of Copenhagen, 
Chalmers University of Technology, Gothenburg 
University of Lancaster, University of Nijmegen, 
University of Nbvi Sad, Universite de Paris )t^antcrre. 
The University of Copenhagen project was, however, carried out 
by a team from the Technical University of Denmark- 



• Second, it has been possible to demonstrate . the costs and' the 
consequences of different .decisions concerning selected university 
matters both for current operations and for expansion, in order^ that 
policy-makers may choose desired co arses of action. Such an approach 
offers an opportunity for effectively reducing the arbitrariness of 
decisions concerning the allocation of resources, and thereby 
improving the general efficiency of 'operations*^ 

Third, fr*om early in the "development of ^.he pr^ogramme. it was 
found that t^he basie information requirement for university-wide 
management was either lacking ^Dr-was too dispersed among various 
bodies for its effective utilization by dec is ion- makers. It was 
possible, in the programme, to carry out pilot exercises not only 
to determine information availability and requirements , but also 
to propose the creation of an information base within the univer- 
sity- geared to the needs of the decision-makers. 

Four, computer-based mathematical techniques and models have 
been constructed and tested^ to demonstrate their potential usefulness 
in providing a range of results quickly and efficiently, not only 
for the specific problems of the university for which they were 
constructed, but also for similar problems in a large number of 
different universities.. 

The^tud^es carried out so far have clearly demonstrated, that 
despite great diversity of environment in which the university 
functions and the variety in the pattern of* their organisation, 
they nevertheless- share common problems which can be tackled 
through inter-institutional/ international effort. 

-The Danish report Is the result of a project initiatecLin 

1969'by agreement between the Danish Ministry of . Education and the 
OECD Centre .for Educational Research and Innovation. The aim 'of the 
research project was to develop a planning and control system for the 
University of Copenhagen, with the view jta its general at)plicability. 
A financial contribution to the project was made by Shell Denmark 
by agreement with the' OECD. . " 

Dr. Arne Jensen directed the team set-up at the Technical 
University of Denmark. All chapters in the report^are published 
-in the names ♦f the research workers who undertook the particular 
aspects of the research. - * 

- # 



1' 



. t / Additional findings have been published separately in the 
OECD Technical :J»eport ent^t.ted University -Pfecision Structures ♦ (1) 

Dr.^Abdul G. Khan was the staff member responsible for the 
CERI Programme on Institutional Management in -Higher Education, 
and as such has played an overall coordinating role fpr the whole 
Pro gramme » He was assisted by Dr. Paul M« LeVasseur. 



a , i; 



1) A» Jengen, R» Jurkovich, J» Halpern, University Decision 

Structures, OECD, Centre .for Educational Research and Innovation, 
« Paris, t^th^November, 1972* . , ♦ 
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Chapter 1 ^ 

mTROPUCTiON AND SUMMARY OF FINDINGS , 

by • , 

^ f ^ ^ * ' Arne Jenserf ' ^ 

* "A 

The problems facing our Institutions of highet; education are by nct^ means 
a unique Danisli problem. The rapid Increase in'the Influx of students to the 
universities and the simultaneous growing scarcity of resources have necessi- 
tated a continuous and greater effort to improve the planning and resource allo- 
cation techniques. ' 

The results obtained and the methods developed. by the research team 
are not eternal truthli» which^ if applied at any tirne^ will lead to improvemf^nts. 
Modern management techniques are continuously modified and Improved in 
accordance with our Increased knowledge it nttust-also4»e>4mipha^;lzed that 
several local problems have been incorporate<nh theiii»urki On this count the 
results may suffer somewhat in general applicability. The results presented 
in this report are however our best estimate of those methods which in our 

opinion can be readily adopted and successfully implemented. ^ 

, . " < ^ f- » 

The research activity has been carrled/ouf by a group of 6 people with 
v^ry different academic backgrounds^ ranging from Industrial Engineerings 
Economics, to Sociology. The members of the research^eam were not only se* of* 
lected to ha]^e different educational backgrounds^ but also to have-dlfferent 
work experiencesi One group member was borrowed from the planning depart- - 
ment of. the Ministry of Finance. Another had worked part - time in the 
depar^.ment of higher education of the Ministry of l^ducatlon. Two were faculty 
members at the Tedinical University of Denmark. The two final groilp members 
were both foreign research workers with expet^ience in similur work elsewhere. 
<)uite by accident we discovered that several team members previously had 
held important positions with-so;nc of the most influential student unions. 

; Niels Hammer -Jesper sen hes-a-^Masters degree in Economics; h^ graduated 
from the University of Copenhagen^ Jan.^ 197tf. He is working half timi in the.^ 
Ministry of Education es a stall nilember in the Planning andBuilgetink Department. 



- • Jen* N, Chr istiwwen JMH a KfMter* degree in Econoaiics ; he gr«<3u«t^ 
fromtheUniver.ityofA.rhu. in jan.1970. Heh..been.tudentrejre.ent.tive in ' 
.ever.1 public commi..ion; oneduction. Jle work, pwt «me on the CERI proj«:t 
and he is . .taff member of the plwuiihg group or the Minittry of FiwuMSe. 

Bo Munch-A«der.en has a Martendegree in Electrical- Engineering «,d 
Operati<y..BeMarchfromthe'ItechnicaltJMiver.ityofPenm«.k. Jan. I9gi. He 
ha. previoualy worked in the Defence re.e-rch departmenf and .p,nt 
two yew. with Control Data Corp. in California, before Joining th^ CERI pro- 
ject in 1970. 

Han. J^gen Raamuaen ha. a Marteridegree in 0|»/ation. RoMarch aad 
Management Science from theTechnlcal University of Denmark, Jan. 1968. He' 
had been working in the Nat':«al^atirtic. department before Joining IMSOR in 
1969. Where he has been working on .everal edu«attooal planning i».oble|n.. a. 
operation* ruearch ^oject.. ' ".- ' 

°'vJ'''»»thanHalp«rni.a.i«.nwIthottrproJeirtfortwomonto^^ 
hi. way from Berkeley Cailtotni; to l.r.el. Hrw,.7t^ hiaPfr. D. dl.wrtation in' 
1970 dealing with faculty planning, and he ha. be.m working with the Ford Foun- 
dation>teMar'ch group at Berkeley for four year«« 

Raymond Jurkovich ha. a Master, degi-ee ai PoliUcal Science and PttbUc 
Administration from Berkeley. Sept. 1968. He has been with the CERI proj^P 
for 6 month* 1„ l»70. He ha. previously worked on modernisation and deve.:! 
lopmcntresearch forth* developing nations. j 

The diversification was idopt^ in order to secure a broad and general 
attack on the problems. An informal .teerlng committee was established to sup. 
plement the reiearch town. «,i, committee r.pres«a|d the Minlrtry of Educa- 
tion-and various offices of the administraUon of the'trniversity of Copwihagen. 
The main purptfse of this committee was to provide the research team m.ii4>ers 
WiU jK.ssibUiti.s of access to various decision-making bodies of the University 
as well as to |»ovidf a forum f or dii^ssion d the, esearch work iindr.«,tts. ' 

Members of the tewing committee wfre Mfs. B^rit Hansen, Mr..mi«, 
VohnandMr, H. Puggar A Nielsen, «11 staff from the Minirtry of E*». 

caUon ; Mr. O. I^fdlng. Mr. ans Myltott i^om the ecoh^ic «l»inirtration of 
the University of Copenhagen; Mr. P,V.<Mter. mkI Mr.Jobn^A. S^en..«*o« 



the data proctaaln^di^tbn of the academic admlnlatratlon of the XTnlversity 
of Copenhagen. Pi^ofeasor Erling OUen and Mr, Bjfcge Klemmensen represen- 
ted the faculty and the atudsnta of the^niv^ralty. During the project Profes^or^ 
Erling Olaefi-^at nominated Rector for the new University at Roakilde. 

^ , The University of Copei&agen was selected as. the tar4;^-i 'Jnatltution for 
our research, primarily because thU%niversity appeared to buffer xnost »eve- 
rely ftrom the.raffid expansion in the number of students enrolleci. 

The project, was placed at the Institute of Mathematical SUtlsticsandOpe- 
ratioob' Research^ the Technical University ofpenmark» and a total of 18 , 
months irere available for our research Work. During thig time 14 working pa- 
pers have been i^ed. . t ' 

This final x'eport is largely based upon the above mentioned Working pa* 
pers, which implies that this report is composed of ^several papers, each of 
which is considered an entity. It may appear that the conclusions "bf different 
authors are slightly ihcoiigruent and that certain pr^Iems appear and are sol- 
ved in more- ttian one ^paper« V3 * 

This should not scare the reader, indeed we have deliberately attempted 
to devise a number of methods and certainly not a single method . 

, The goals in this research project can be aummarizecl in terms of the 
following main' issues i 

- -To show how quantitative techniques can be ft'uitfuUy appUed in a uni- 
versity environment. From the very beginning oi -is research project we felt 
that one of the main causes for the administrative difficulties encountered at the 
University was a general lack of proper managerial techniques. The central 
decision*makers completely lack the means by which they can compare and 
coordinate proposals and activities., The number of activities at a modern large 
scale university-is measured in terms of thousands, yet the decision*makihg 
bodies^ both at the top and at the bottom, are without iany means by which they, 
car obtain a compr^nsive view of tbe^system and its future. 

^ " •fc^ how ^ efficient decentralised planning Wocedure can be imple- 
mented. Decentralised planning is considered advantageous for two very diffe- 
rent reasons :1 / 

One is tiiat thir level of diversification and specialisation in a university iM 
so high that, for all practical imrposes« it is impossible to create all plans for 



innovation at the top of the system. Rather,^ each member must be motivaled 
to develop new ideas upon which innovation can be based. This requires that 
each member or group of memb«^r8 are given a certain degree of free^m^ 
and^that their activity is only controlled through some common parameters. 

-'_ The other reason is that the amount of daU and information rec|uired to 
pf'rform a central control is so large and ektecsive that even the most versalUe 
<tOmputer system can never satisfy the re<|ulreinents. The errors and the bias, 
which ire a resultof highly differ ent objectives amcqg those conU^ibuting tbe data, 
render the dato of i^iestion^le value. ^ In a decenlraUzed planning system ^ 
less information I&5 to be transmitted between the decision-making bodies. 

- lo yoposc a new and imnrovgd huHg^friitg atrt pi^.^.^ p.^,^.^^aurc. The 
procedures cinrrentlyapidied have a tendency^ to mix the s^^ _ 
planning phases together. .The process also has some very long timer^-delays 
built into it. O^e main implicaUon of these delays is that th^iepartmenU and 
institute of the university^ who have the least managerial poteptiAl«"^^ope- 
rste with the longest'plattiiins iMTi^ 

-FinaUy <wr goal was^ concentrate upon the development of simple de- 
cision rules, both in terms of mathematical structure and in terms at data 
requirement. We do feel that this issue is a crucial issue^because onlyafewpeo* 
pie at a universUy can be e3q>ectcd to be familiar with tbe techniques of opera-- 
tions research and management sciences. 



Smunary Findii^s 



The mai4f purpose of this research project Ims been the develupment of 
quantitative management techniques appUcable in k university enrironment^ 

Duriqgtiie 18 months; of research acUyityms^^ inside 
and otttoide the research grpiq^ Not oiily did coi^niiousty in- 

crease our knowledge on the way a unlversUy works, but the Uiiversity as ^ 
well intrcMhiced new ideas and innovations. SomeoT these innov^Uons were un- 
doubtedly due to this research work, but many resulted from creative work of ad- 
ministrators and decision*makers in the educational system. 



This knowledge may post festum suggest that the research activi^ should 
have followed a different path of evolution. During the research activity it was 
learned that some of the current manaf erial difficulties seem to be a re£^ - 3f 
an unsuitable organizstion r^cr tbsn a result of insufficient managerial tech* 
niques^ However organizational improvemenU and innovations can never be 
successfWy introduced with insufficient managerial tools. 

Oit^ research work is not the only work currently underway* and it is in- 
teresting to note that many of the conclusions we have arrived at are hi^y 
congruent with those published elsewhere. 

Professor Oliver* IVofessor Balderston and Professor Weathersby*of the 
Ford Fcondation-sponsored Research Program in University Administration at 
the Universi^ of California* Berlceley; have among others developed many 
interesting methods.IVofessor Ackoff of the University of Pemuylvahia' has also 
been dealing with several important issUes related to this area of research. 

The firSt usable result of our own work is the development of two readily 
Xtpplicable models. Ote is a foi;ecasting type simulation model . a mo^ 
particularly developed to determine the conse<|aen^s of actions of vari^iis - 
sorts.- ^ i ' - 

The other is a decentralized resource allocation model and procedure - a ' 
.model particidarly developed to recommend a specific action to be taken in 
order to solve a problenK.. ^ 

^ Both models are designed to be cMnfNatftle in terms of input data require- 
ment and system structure. Both models attempt to simulate one educational 
institution and bc^ assume that the institution can be subdivided into several ... 
sectors* each operating relatively independent ci the others. As a matter of 
simpUci^ only two levels are dealt with in the presenUUons. 

Afurthertwo models have been developed* but not yet to a* stage of imme- 
diate implementation. ^One «teals : with the possible use of earmarking of re- 
sources in plamiin^ and the other deals with a procedure applicable to the 
cqntrid of re^M)urce allocations in cases where central coordination has to l>e 
reduced to a -mintmiunil- i:. - ^ . * - ^ - 

The stnsilatiop model (Part HT* Chapter 6) is based upon, two flow model%one 
describing the flow of stiidents and the other describing the flow of Jaculfy mem- 
bers.^ The student flow model has*oiie sector for eadi of the main areas of study 



at tii^Uuver«ity,and the number of frides is chosen so that approximstely 97% 
of a coiiort of studenU, distributed in one-year int^als^e represeiced by 
the model. _ ' ^ 

Two addition^ frades are employed, one counting the drop-out and^the 
trther counting the graifaatest The underlying How matrix has been estimated 
using real daU from the Xlnivet^sity of Copenhagen* 

The transition coefficients of the faculty How model have been estimated 
'Sing life tables and an estimation of the distribution <rf service time for temire 
facuHy members. The ^omotion rules correspond to those currenUy proposed 
in l>enm*.**k. Both flow models use a time base of one year . 

Based upou the forecasted nw emrolmenfs,th^st^ 
tes the distrflmtion of students on the various grades; The required number of 
teachers is computed for «ach of the future time periods using sector -wise 
student/teachi^r ratios. The faculty flow model computes Oie supply of teachers 
in each sector. If any demand does exist, the necessary number of teachers is 
hired i£to the youngest age grade of t^e model. ;^ 

The simulation model ha^ further been developed to compute the resulting 
salary and overhead costs for each of the sectors and each of the years in the 
forecasting.periodr V 

The main purpose of this forecasting ^rpe simulation model is to^provide 
a tool fc. arapid^comprehensive evaluation of the Ji^e consequences, in 
terms of t<^ cost,and manpower requirements, of the introduction oClor ins- 
tance,a \>ew curriculae, smaUer class sizes, a diiferent promotion sche^ for 
the faculty, improved student/teacher ratios and so on. AH these are issues irf 
great importance in strategic planning and in the formulatiOfl^<tf feasible long- 
term goals. . ^ - : : 

The model assumes that a Central university-wide data base can provide 
the necessary sttulent and faculty flow daU, and relevant costs data. The model 
operates^in a deterministic way, 

^ That i^no uncertainty •ppemtM in the model: All parameters. are assumed 
to have fixed, but replaceable values which can be controUed and modified in 
the course of the planning process. JThe jnodel has been developed and ^ogram- 
med by Niels Haihmer-Jespei>se|i. 

The de^fentraMged pi>tii>ti> g model (Part Chanter 7> has been designed 
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- primarily as a tactical resource allocation tool. These decisions are in general 
characterized by a general lack of resources and by incomplete information. 
The general lack of resources implies that the most pronounced demands must 
jbe satisfied first. Thus one purpose of this planning model is to present the 

' decision-maker with one particiilarly good way in which he can allocate the avai* 
lable liquid resources in order to obtain the best, overall achievements. 

The problem incomplete information is circumvented by the introduce 
tion of a decentralized decisiori-making system»in which the centrsd decision- 
maker oply deals, with total costs and total achievements and. highly aggregated 
decision variables, but not with the individual projects, which are left to the 

decentralized leaders to selecrt. 

_ ' _ . - _ ^ ^ . . 

The problem is formulated as a linear programming problem covering all 
four years of the current budgeting period. The central decision -maker solvos: ' 
a master model, from wtiicivhe receives information on the jnrcper resourc* 
quotas, which he shall allocate to each sector^ 

Each sector subsequently solves tbeir own decentralized model covering 
their activities. '£ach decentralized sector responds to the sources receK 
ved in terms of tiic Associated shadow *pr ices. /A. mesfsure indicr^tiiig how much 
ihe plan will be improved if one more unit of resource is ^ade available). 

^ T'h^ final (optimal) resource allocation is reached through & series of ite- 
rations, in which'the central decision-maker reallocates the resources until all 
sectors show e^al values of the shadow prices. : , . 

. The central master model is^ introduced in ordex* to permit the central 
decision-maker to validate the shadow-prices he receives from the decentralized 
sectors. Jh fact the sectors need not have their own model, they may choose to 
respond by t>ther means. The.mastec^odel does however provide the central 
decision-maker with an efficient means to^onq>are resource use^ and require- 
ments from the sectors. 

. -i..:--: - - - ' 

The planning inputs are the future expected teaching demanc^s for each Of 
the sector 8^ pe future eiqpected total resource quotas or ceilings available to 
the university and finally the current (initial) distribution of tenure and non- * 
tenure teachers. The output is the allocation for each planning period of tenure 
and^,i}pn-teiiure positions that best^satisfies the overallr^eaching demands » consi- 
dering that the tost and productivity per tenure and non-tenure position varies 
from one sector to another, as w^Iiqs that different possibilities of substitution 
between tenure and non-^tenure tekching^c^cist. . " 



These di-ferences are mainly a result of the dtfferent research and.teach- 
Ing policies and goals adqjlfd 6y the faculties of the vniversities. The model 
provides the decision-maker with a tool that readUy can devise the cptimal 
resource all<k:ation for the entire planning htrizon each timeresouEc.e_clilin^ 



are changed. The-model can equsslly well determirie the best resi«rce aUocatibn 
if one or more of the teaching demands are developing differenUy from what 
had been anticipated. , ~ . . . 

Th^ model can finally be used.to evaluate how the resource allocations 
ai^e affected if one sector wants to introduce an innovation which will affect 
theynit cost or productivity of the manpower positions. The model has been 
deMoped and programmed by Hans J^gen Rasmusen. ' 

The application of earmarking of resources has been studied by Bo Munchl 
Andersen (P^t IV. Chapter 8). - - 

A model has been developed for analyzing the effect of moving decisions 
from one lever of university management to another. 

JThe decisions considered are the allocation of two types. Of resources, 
manpower .and money, to a set of activities. The two levS^ of management'are 
assumed to have different preferences as to the allocation of resources on the 
activities. In the model the upp^r level managWuniTst aUocates a certain * 
portion of the avaUable resources, and subsequently the lower level manage- 
ment allocates the remaining portion of Resources. -Both nianagemenis attempt 
to minimize the deviation of the resulting^ combined allocation from their parti 
cular-prefta-red allocation. . v ; ' 

Changing the upper leveLpiortioii or available resoi»Vces from none to all 
of it. the-model calculates the resulting combined allocation and measures for 
the deviation from ijje preferred allocations. ^ • 

The results of this research activity suggest that earmarking of certain 
amwints of resources might^«v^ to be ah efficient way of controlling' decentra- 
lization, particularly when used as a managerial tool aimed toWds a m'inimi- 
zation of ciinflicts resulting from goal-drsplacement : . ' 

The-development of a reKourr e alloeatibn p roc«d....^,ppi,A»Ki. ^^^^„- 
where future demands cannot be forecast^, has been undertaken by Hans J,4rgen 
Ra?musen. XPart nr.. ChapteT^ 9). This procedure is base^ upon the application 



of past achievements as a performance criteria, and is particularly intended to 
be used'at the institute level of a university, where a considerable latitude in 
the selection of elective subjects renders it more or less impossible to forecast 
actual demands, and where there is a. considerable degree of freedom to 
introduce new courses and to drop old ones. « - ' 

Although yet in a tentative form^this procedure has several advantages^ of 
whidi the most pronounced is the dramatic reduction of the required data and ^ 
data>processing system. Rather than requiring demand forecasts for each 
course and activity, this process only requires^ that all current and pas^ activi- 
ties are regiscrated^ The achievements are then measured with the aid of stan- 
dard work -load rule^.^. " 

, Prior tothrmodeXbuilding Hammer -Jespersen and RasmusetT,together 
with*Jens N. Clu^istiansen, Raymond Jurkovich and Dr. Jonathan Halpe/n,under- 
took a serie? of field studies, in order to acquire some general information about 
the situation at the University of Copenhagen, as well as in the Ministries of 
Education and Pinancev The reports by f/br\ RaymQ^d Jurkovich and Dr. Jona- 
than Halpern are being^ issued a separate volume. 

^ Part 11 of this report deals with the results of our survey of the University 
of Copenhagen. Among many other things this survey .^hows that the student/teacher 
ratio has been essentially constant over the last .15 years. However the teaching^ 
loads feel heavier today because of the extensive diversification of teaching 
activities and because of a steady tendency to apply more and more teacher- 
consuming educational methods. Z . 

We also found that the top decision-making body of the University (the 
konsisCorium) has found it very difficult to coordinate the activities of the five 
Faculties. The Natural'Science Faculty, on the.other hand/ has been able to use 
non -tenure teachers as a means to equalize teaching loads. This Faculty/also 
appears to follow a personnel policy which is far more stable and harmonic than, 
that of the University in general. - ^ 

The number of professional managers aC the Univer sity is fftill found:tq be 
very low. Most planning at the Facidty and Institute -department levels is pet*-'" 
formed by professors, who. engage in this work more as a matter of necessity ^ 
than as a matter of interest. ^ „ ^ ' . 

Part in of this report deals with-ths current planning trends and ideas of 
the Ministry of Finance and 'the Ministry of Education. 



The most important result of our research in this field is^the knowledge 
we acquired ^out the planning constraintp.The Ministry of Finance introduced 
a resource ceUlng planning system a few years ago, the ultimate purpose of 
which has been to introduce some aspects'of decentralized planning. This 
planning procedure still suffers Xrom several deficiencies, which must-always 
be expected to go hand in hand with any major innovation. 

- The most important feature related to our research work is the attempt, 
to apprdach a state of total planning as well as a tendency towards the applica^ 
tion of aggregated decision variables and system parameters. 

Further the Ministry of Finance has recenUy introduced the concept of. ^ 
perspective planning. For the first time all public institutions and agencies 
were told to wwk seriously on the development,>of long-term goals and objecti^ 
ves^ as well as to consider the means by which these goals could be attained^ 

-^^he main deficiency with tHs work is'that quantitativerplanning tech^^^ 
have still only, very rarely been applied in the planning. The "result isjhat the 
central decision^maker;g still lack comprehensive vi'ews of the planning sectors, 
as well as a proper control system. 

The result is that the planning is complicated and the decision Making is 
delayed, because of too much unnecessary centralized decision-makiilg. 



University Planning 



I 

I 



^ The banish CERI res^earch project is composed of a basic areis of study. 
The first one, broadlj^ speaking, covers the economic framework within which 
society^today carries out its financial planning., " . ^ 

^ The second study area deals with the consequences of various kinds 6! 
intervention and influences yppn the university. * ^ 

The third study^area is an attempt to develop a comprehensive planning 
model based upon the decentralization ideas expressed by Kornai and Uptak 
among others". This model is further developed so that it' is' compatible with the 
other studies. , . - . .* v., ^ 
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Tho fo^irth study area is an attempt to investigate the overall conse- 
quences of different goals and objectives at different decision levels. The diffe* 
rent goals we had in mind were particularly those expressed by students and 
faculty members. ' * * 

The last mentioned area of study does, liowever, have implications that 
reach much .further than the objectives of the project. 

From the very beginning ^the results, obtained in the fourth study area 
were very promising, anB I would like to use these results to elaborate upon 
the relations between society and academic grdups, using a generalized version 
for which only I am responsible^ 

Let us assume that level one. represents the society ir general and that 
level two is the governing boards. and committees of the university. Let us 
further assume that ^he activities are the institutes and departments to which^ 
resources can be allocated. in terms of manpower and funds. ^ ^ 

Besources may be allocated . du»ectly from the society to the institutes, or 
certain quotas may be allocated to the governing boards of- the university, who - 
in turn can reallocate the resources in order to satisfy aclditional bbjectives. 
The amount o^nesburces provided to the universities for^ free disposal were In 
earlier .time ^^m*y scarce. , ^ ' — 

The rapid growth and diver s£tication of the^university sector has, however, 

ihade the direct control by society more ^d m<ge complicated, 

' r / ' ^ ~ . 
As a result, the resource quotas provided to the universities for free 

disposal have been increased during recent years. ^ 

With a larger and larger proportion of'the total resources being controlled 
primarily by the universities^ the imjSlication is that the universities have in- 
creased their autonomy, Tod?iythe.Danish university system^ is primarily, influ- 
enced by some gener£d1Financiai\con8traints' imposed by society. The society 
has, in addition^ maintained its direct- influence through the provision of new ♦ 
physical facilities and through the control of the increases in the manpower quo • 

tas,''- : *r * ^- ' ' . . ' 

*' - ' . ^ , ' '"^ \ 

In W period ^here the grpwth of the university sector in general has led 
us to a situation where we, in a not too distant future, will be able to satisfy all 
essential demands of the society, one can, naturally, raise the question whether 
or not the current autonomy wUl lead to acceptable overalX«results seen from 
the pblnt-of-view of the society. . * 



^ A pronounced scarcity of highly-trained manpower in vital sectors^ of the 
society, together with an abundance in less essential sectors of the national 
econojxiy, may easily reintroduce more centralized control of the allocation of 
the; resources from society, , / ^ 

jrhis issue will become even more pronounced in4he future when the 
ethics o^academic groups will come under both political and economic pres 



sure. 



Thus there are many reasons to deal with the long term game between 
the society in general and the academic ^oups'-of the university. The society 
can, «rl have-explained,. choose among a set of actions. in order to achieve its 
' goals. These strategies range from^a highly centraUzed to a highly decentral. 
ized decisionmaking structure using economifc constraints for the total use, of 



different resources, ' ^ 



The universities can in turn choose a strategy that satisfies their own 
^oals. The resulting outcome of this game is thus a combination of the strategy 
i chosen by society and the sU-ategy j chbse^by the universities, which can be 
expressed in the following jdecision-table ; - " 



University strategy 



Society • 
strategy 



(i,j) 

su 



I- 



where the two-dimenifionalaatcome of the "game Is composed of tjie so^ 
■iety's gain G^^, and the university's gain accwdlng to the expression - 

The gains not only include economic factors and human factors b^talso 
the more general criteria of the system's abUity to adapt^to change and^rowth 
in itself and in the environmenik; • • 



However, society is only able to change very slowly from one strategy 
to another, whereas the university can change much more rapidly. This implies 
that the society must select its strategy with careful consideration of the likely 
reaction from the university. This game is by no means an ordinary two-person 
game. Not only must the universities be expected to have much better informa-! 
tion about the possible strategies of the society than vice versa, but neither ^ 
group of ^'players" can be characterized as being particularly hostile nor parti- 
cularly friendly towards one another, " , ' . . 

We are dealing^with a very interesting version of the two-person game. 
However, much work must still i>e done in order to reveal all properties of 
this game. ,r 

In our research work we.have assumed that the socie^ does not use its 
Icnowledge about the likely pointer-strategy from the university when allocating 
its resources, yet the r esults' show extreme solutions can be prevented l>y sim- 
,Pl« means, such as direct allocation of '^-earmarked resources. 

Father. careful studies of this game between the society and the university 
may suggest ways in which the so-called overproduction and other undesirable 
results can be avoided r/ithckit severely affecting the power structure of the 
system. Even under changed rules for the power balance between society, stu- 
.dents and faculty members it may be possible to avoid extreme situations. 

In an investigation of this type one must carefUUy study the relationship 
between economic freedom and academic freedom, for groups as well as for 
individuals. The economic free<iom, which :is essential for' tfie society in order to 
adapt to changing environmental factors, is by no means indifferent to the ways 
in which major economic decisions are made. Neither is the academic freedom 
indiffer ent t o the e c o n o w i o tyr anny of colleagues nor to the pedagogical tyranny 
of the s^jiMints. . . 

\UpIo now I have deliberately avoided.dealing with the unknown factors. It 
is, however, necessary to realize that, it 4s essentitl that major innovations of 
the educational sector. must be fn^)lemenled if the rapid evoluUon of the 
society is not to be delayed. In the past this adaptation has taken place in > 
three different ways r the society has used earmarking as a means to insure thata 
certain amount of resources reaches a specific sector^ The university has allo- 
ca'ted its resources in order to see that a well-established number of areas are 



kept In balance. And, finally, the choices of the students have.served as a 

y-Jafieans of pressure. « ^ - v . * tv 

Society has only seldom^^^xplicitly expressed its jjreferences towards thit 
outputs from the universities. It has traditionaUy been left to the universities 
themselves to define their 'x)bjectives and to set the sUndards. It has tvtn 
ftrequently been the duty of the university to estimate the demand for the services 
it is providing. In doing so the universities have more often been looking into the 
past rather than into the future. The moderivhighly sensitive society can no 
longer live without a s^tebng arx) direct coordination of all public inv.estments, 
including the educational invA|ments. 

The radical restructuring which is currently taking place within' the health 
and hospital sector cannot be carried out successfully only through the provision of 
new ph5.i«!al facUities. It is essential that aU manpower ^md recruitment pro- 
ble./js are included in the planning. The demand for personnel must.be calcul- 
afed well in advance in order to attract the students and in wder to g(7e the f • ; 
universities and other training institutions ample time to train the personnel. 

Without too mucli trouble society can" sUte five tr seveh years in advance 
the number of new jobs of various kinds that wiU be demanded, and thin 
let the students choose their studies accordingly. The major industries can 
apply the same policy, as well. 

The resulting investment errors are of a magnitude which the s^iety, by 
and large, always must live with. 

ThQse who do not follow the advice may be those who are particularly sul- 
ted to deal with the unexpected jobs. 

This way of dealing' with the unccrUinty abnt the future demands is only 
one among ^any possible approaches. People with ir,ore imagination and poli- 
tical flair will definitely be able to suggeSt other alterhativf»«. 

A tiohtlnued research and develop«neiit activity within the area mentioned 
win soon be able to shed more l^ht upon the garae between the society and the 
universities. This research work will farther be able to devise ways and means ^ 
to strengthen planning. . . ^ 

With these remarks I hope that I have been able to explain some of the 
possible relations between the institutionil conditions of tlte university and the 
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economic perspective planning of the society in general. Hopefully* these re- 
marks will^also help to put the content of this entire report into a wider 
context. 
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Chajptcr 2 

THE mGHEh EDUCATION !N DENMARK 
Nie)t Hamhier>Jespersen 



Smnmary " - L — / 

'*ln this chapter we give a ehort introduction to the concept of higher educa<^ 
tion and iu principal features in OenmKrk. 

, The concept oT higher education is very closely linked to scientific resear* 
ch» so that only education imparted on a scientific basis is classified as higher 
education. ^ - 

In,priAciple every person holding ^ examination f^om the secondary high 
f school has a right cf admission^ to higher education. At the same time a 
number of institutions of hi^ier education have restrictions on admission. There 
fore some institutions are able to restrict thr new enroUment in accordance 
with the capacity^ while others (especially the universities) are bound to accept 
every application. In a period of rapid growth in the number of student<s,this 
situation ci^eates serious problems both for the "open door" institutions and for 
the politicians. 

The com^pt . ' C 

Higher education in Denmark can t>e distinguished from other kinds of 
poet-secondary education by its inter«conneetion With scientific research. Only 
educKllon imparted on a scientific basis and given at institutions^hat carry out ^ 
scientific research is classified as higher education. Tlisumnes of institutions 
pjassified as inrtitutions c^, higher education are given in Table 11. 2. 1. below. 

Every perscm holding an examination (studentereksamen) itom the secon* 
dary high school (jprmnasium) has, in principle, the right of admission to the 
inatitutious of higher education. In somejnstitutions a person can getthe righlof 
admission by passing a special entrance examination. A rather new kind of 
examination - an alternative to the examination ftrom jthe secondary high school 
(h^jere forberedelsesekaauen) ^ gives a limited right of admission. The idea 
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is that a person can^tain^a^issio^ a cerUin number of studies, depending 
on the subjects he has chosen inrhis^preparation for the examination. 

Some features of the system of hUrfier educartlbn^ ^ 

The Danish syst^ of higher educaUon is charactms^by the principle of 
an open door poIicy^vThe only restriction is tliat one has to have an ejcamination 
from the secondary high school (or the equivalent). Qowever« at the same time, 
a great.number of the institutions have re^ftrictions on admission. Furthermore 
a number of iniititutions in other kinds of post^secondary education practice 
very severe restrictions on admission. This has the effect that a person who 
wi8l»s to inss a post-secondary education, but has no intention of passing 
a higher education/ can be/orced^o the higher education. 

Another feature is that^e studies at the universities are longer than those 
at^x)ther institutions. The insult is that th•^mma>er^of students at the univer- 
sities grows faster than at t^ other^insUtuUons, even if the^^increases in enroll-^ 
ment were the same. (See the foUowing section.; ; - 

' One of the major problems for the universities is thst the increasing num* 
ber of students causes an extension of the students* avera^ length of 9hidy, 
which atthe same time caUsesanadditional increase in the nosnber ot students. 
The problem is tlmt the quality of educi^on may be lowered; as the numl^ 
is increased, if the necessary steps to expand the universiUes are not taken at 
the same time. ^> : - \ 

At institutions with restrictions on admission the i>ressure from, the stu* 
dents primarily expresses itself ii^the severity of the restricUoi^: but quality 
is not affected. If ^ the resources are used in expanding the universities, the 
effect wilLb'e tl»t the capacity of other institutions can not be increased. In a 
period with an increasing number of applicants to higher education this will 
cause a graduaUy increasing presmire on the uiUversiUes. As Jong as one luis 
open-door universities and restrictions on admission to most other insUtutions, 
it is ij^portant to expand th^^atter so that their intake capacity can be increased." 

In fact, there have not been resour ces enough to expand all institutions 
^quickly en<»gh. Apart l^om a period in the late 195b'a; resources have been so 
scarce * compared with t^e hekvy deznands - that the expansion of tl^ institu- 
tions with restricted.admission has been too small to keep pate with the increa- 
se in the numb^ of aii^licants. ,The result has bef n an increasing pressure es- 
pecially on the universities; TMs,; of course, ^s resulted in' a number of 
problems for^the universities. 



Further the MuiUtry of Education is not the only one concerned with edu- 
cation St the post-secondary level. A number of the post-secondary educatioaal 
institutions with the most severe restrictions on admissions belong to c^r 
ministries. Therefore, the problem of coordination becomes important aAd it 
seems that this has not yet beensolved in a satisfactory way. . 

Figures on higher education 

In 1970 the total new enrollment in higher edudition was 4. € times as 
lute as just before the great expansion started in 1955. In the same period the 
number of students in higher education was increased by the factor 4. 1. 

Due to the expansion of non-university institutions oC higher education in 
the late 19$0's« the universities^^hare of total new enrollment decreased ifom 
49% in 1955 to 4S% in 19€0. but then >imped up to 61% in 1965. The decrease in 
1970^ when the share of the universities was 56%« ^is due to a new admission 
p^^ of the Royal Academy-of Fine ArU« irhicfa up to i969 had placed res- 
trictions on admission. 

Because of differences in the diuration of studies at universities c<mipu*ed 
with non-universi^ insti tuti o ns - the former being twice as long as the latter - 
the^uuversities»shareoC the student population is greater than their share of new 
enrpllmenC^^^4iarewas"5^^ 50%, 66% and 67% in the years 1955, 60, 65 
and 70 respectively^ : 

^ The pressure on higher education is only partly caused by demographic 
factors. In the period 1955-65 the number of 18 and 19 year olds increased by 
44%, the firequency oT passiog the "studentereksamen" (the high school leaving 
exam) increased by 9*7% and the fire<|uency of a student applying for a higher 
e^cation increased by 21% (IK Although there has been a slow down in the 
increase of numbers in the relevant age groups, the two other factors - the 
high school pass-rate and the. application rates » will probably still cause 
an increase in the nun^ber of applicants to higher education. 



(1) Niels Hammer-JespersesC 'l3eterminants in p^i<7 of hi^ier education*/ 
CppMhagen 1969, unpublished. 



IL 2. 1 Institutions of higher education^ mimber 
of students 



Institutions 


1955 


1960 


1965 


1970 


«" * ' _ " " 
University of Copenhagen f..-. ^ 


4959 


6697 


16862 


23447 


University of Asrhus*. . 1 


1802 


2406 


5926 


10773 


University of Odense*. ^ . . . ^. . . 








1193 
2879 


Teclmical'University of Denmark ~ ...... ^ 


1865 


2110 


«565 


Danish Academy of Engineering ........... 




387 


921 


1509 


Dental Collef^fe of Copenhagen-. . . . ; 


416 


BZ6 


786 


785 


Dental College of Aarbus .S. . .'. . . . , ; . 




303 


397 


465 


Danish School of Pharmacy^. . . , , l , . . , , ^ 


268 


614 


675 


587 


Royal Veterinary & Agricultural College . .*i . . ' 


878 


937 


1263 


1473 


Royal Academy of Fine Arts (1) . ......... 


359 


513 


511 


1424 


School of Ar^tecture in Aarhus . 






^52 


337 


The Aarhus Schbtd of Economics and Business 
Administratioa (2) ^ .... „ 


241 


435 


746 


1688 


The Copenhagen SchcM^ of JBconcnnics and 

Business Admiidstratioa (2) . » . . J . . 


1619, 


2410 


28S9 


4386 




426 


' 450 


457 


468 


Other . . . 


9 


441 


605 


1458 


Danish College of Education (3) ^ ........ . 












6761 


9103 


22788 


35413 


NoD-unhrersi^ institutioiui « . ^ ..... . 


6081 


9236 


11837 


17459 




12842 


18339 


34625 


52872 



(1) Only School of Architecture 

(2) FuU-time stadei^ oidy^ ^ JT^"^ 

(3) Post-graduate education of teadiers from teacherif trainftig^ Colleges ; 
the number of shidents is not compurable to the other institutions. 
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Table II. 2. 2 - New enrollment in higher education 





1955 


1960 


1965 


1970- 


Universities 


1353 


2158 


5443 


7158 


Non-universities i . . . 


1431 


2601 


3532^ 


5701 


Total 


2784 


4759 


897512859 



In 1955 the current expenditure to hi^er education was approximately 
" 45 miUion Danish Crowns^ in 1970 it rose to approximately 850 million Danish 
Crowns. In 1955 this expenditure amounted to 0. 16 % of gross national^ product, 
in 1960 to 0.25%, in 1965 to 0; 51 and in 1970 it was increased toapprox. 
0. 85 % of gross national product. This shows how fast the expansion in the'sec- 
tor (rf higher education has been. If we compare the increase in the share of 
gross national product used in higher edu^aiioh with the increase in the share of 
the population going to the higher education, itcan be shown that from 1955 to 
1970there^hasbeenan increase in standards of approx. 30.%^ This means that 
current expenditure per student in 1970 was 30 % higher than in 1955. 

This underlines botl/th e nee d for careful planning in the sector of higher 
education and for^ csu^Ul administration of the resources allocated to higher 
educatl<MUn ppder tjT^avoid waste in ^ period when there are political pressures 
to reduce- the growth in public expenditure. " ' ' 



Chapter 3 
THE UNIVERSITY OF COPENHAGEN 
. ILLUSTRATIONS OF SOME PROBLEMS 

Niels Hammer oJe&:p'er sen 

Summary - - ^ ^ ^ 

In the iirst section, the trend in the development of the University is . 
discussed. It is shown that the overall student/teacher ratio is almost the * 
" same today as 15 years ago. It is also shown that the University today should 
be able to siipply more teaching than before. However the teaching load today 
appears heayier than in the past due to a rapid increase in the students* demand 
for teaching and the use of new and more teacher -intensive educational methbds. 
The maior problem is'Uiatihis .development leavea teachers as well^as sl^dents 
with a feeling of discontent^ each, group claijning mpreTresources. ' . 

The new administrative structure of the University is discussed in the 
second section. If is argued that^ in so far*as the KonsSstorium has iip to now 
avoided assigning any priorities among subunits, it is difficult to see how the 
new structur^^itself would make 'any difference. 

Thirdly, the budget procedure is discussed on basis of analysis of the 
budgets of .the Social Science and the Natural Science Faculties. The msfin con- 
elusion is that the Faculties in one sense behave more^flexibiy than the Konsis - 
torium.'It is shown that tiie Natural Science Facility allocates the non -tenure 
teachers according to developments u/^e teaching load. ** ^ " 

In the Social Science Faculty the main priority is probably givei^ to rese- 
arch where permanent appointments are concerned. In the Natural Science Facul- 
ty the permanent appointments were allocated' in accordance with' a moiiaus Vi- 
vendi stating that the distribution of tenures among institutes' should be almost ' 
constant. Finally the conclusion in thitf section is t^t the Faculty suffers from^ 
the same weakness as the Konsistorium, that of being too broadly composed ai^^ 
liot able to formuli^te common objectives. 



As regards the information from the^Budget Office and the Bookkeepers 
Office it is obvious that there has not been any demand for organizing the possi- 
ble information in such a way that it could be used in budget evaluation or the 
evaluation of economic behavior. ^ ' . 

The large data -files are organized in the academic administration,^ Re- 
cently some major improvements have been initiated which should allow the Bud- 
get Office to make better budget proposals»in the sense.that it can present to 
the^Konsistorium a set^ of alternative proposals and show their consequences. 

In the concluding section it is argued that good plans can only be set up 
r with cooperation between .decision-makers and, planners. If the decision-.makers 
are unwilling to explain themselves^ then the planners clml)resent them^wth a 
set of alternative plans and either get acceptance f oir one of the plans or be or- 
dered to set up a new plan or another set of plans according to defined objecti- 
yes. \ , , . 

Introduction 

The University of Copenhagen has an open door admission policy. 

When the great^xpansiqn in applications for higher education started in the 
late* 1950*6 the University had to accept a very rapid increase in new enrolment. 
Consequently the number of enrolled students also increased rapidly. This was 
primarily caused by the fact that traditionally studies at the^niversity have 
a duration of 5 to 7 years, which causes a rather long lifespan for the student 
population, and for drop-outs al3 well. Further mbre'^ it has been seen that stu-~ 
dents waiting for vacant seats in^stitutions with restricted admission "wintered' 
or hibernated at the University. ^ 

|n the previous chapter It was mentioned that in the. late 1950^^ resources 
were fairly abundant and-a number of investments in new buildings were started. 
However, the majority of the^ investments^wer^made*in^the-field^f4echnical and 
natural science education, ivhile the students began in about 1960 to turn 
their interest towards the Social Sciences and the Humanities. 

The purpose of this chapter is to illustrate and discpss the problems ari- 
sing from this trend of ^development. . ^ . \ ^ . 

Main featiires of the development trend of the University of Copenhagen 

In 1955 the University of Copenhagen accounted fo^'3d % of all students 
enrolled in higher education. In 1960 this share had fallen to 37%, but in 1965 it 




rose, to 49^,- As mentioned in Chapter 1 this was clearly caused by the great 
expansion in the number of applicants, combined with restrictions on admission 
to a number of other institutions. In 1970 jthe share had fallen to 44%, parUy 
due to the opening up of the School of Architecture "at the Royal Academy of 
Pine Arts and parUy to the establishment of the third university in Odense? 

The figures show that the problems of the University must be regarded as 
major problems of the system of higher ^dudtion as a 'whole. The ways in ^ 
which they can be solved are bound to affect the rfest of the system. However / 
the purpose of this project is not- to solve the larger problems. The purpose is 
only to create some tools, which at first can be usod to facilitate the adminis« 
tration of this great unit, and if they ijrove workable can be used in the plan- 
ning processes for all higher education. It is therefore necessary to identify the 
problem&T. • 

In the two following*tables*the new era?olment and the total number of 
eWolled students are shown together' with their distribution on the five facul« 
ties and the group "study not selected'\ 

PromOfeible II. 3. 1 it can be calcTulated that the Faculty of PftUosophy has had 
the greatest increase in new enrolment ,and it has doubled its ^Hare of the enrol- 
ment from 21 %'in 1955 to 42 % in 1970. The share of the Social Science Facul- 
ty is almost constant around 17-18 % (except for 1965 with 22 %). T'he share of 
the Natwal Science Faculty increased from 8 % in- 1955 to 16 % in 1960 and 
thereafter it has remafhed almost cbnstpint. ' Furthermore , the Faculty of 
Medicine and the group "study not selected" have lost ground. Jheir respective 
shares were 22 and 28 % :in 1955 decreasing to 14 % and 10 % in 1?70. 

Table 11. 3.1- New enrolments University of Copenhagen 



Faculty - ^ « ^ ^ 


:955 


1960 


1965 


1970 


PhUosophy . . . . . T. . .. . ........ 






411 


1394 


1638 


Medicine »>....,....... 


^ * * 


23?* 


320 


^13 


598 


Social Science » ^ . . . . . . . . ^ ^ . . . 






276 


835 


793 


Theology ; . . . . . , , . . . /, ^^v.^/;, 






34 


79 




Natural JScience ^ ,^ ] 




• 82* 


2j55 


509 


665 


Study not selected v ..... . 




*294* 


328 


440 


444 


Total university . . . , ,41^. v .,.* '. . ; ..... 


1046 


1624 


3874 


4372 , 



1) Kstimates,' ' • - ' ' 

Sowrceiirstatistics from the.Miniatry of.Educatioii.* . 



^ > The next tabHiI. 3. 2, shows similar trends in changing distribution of the 
number of student^ but as the absolute figures are greater'the fluctuations in 
the shares are smaller - but the tendency is clear enough. 

Ta ble 11. 3. 2 - Number of students per Faculty/ University 
of Copenhagen r , i t 



Faculty 



1955 I960' 1965 ^^1970 



Philosophy . . 
Medicine . , . , 
Social Science . 
Theology,. . ^ . 
Natural Science 
Study not selected\'.. , 



1297. 1853 6X58 9976 

1532 1832 3542 4220 

jll39 1451 3789 4821 

257 ^ 253 394 418 

407 , 915 .2366 3395 

327 393 611 617 



,TCotal university 



495a 6697 16860 ^23447 



Source : Statistics from the Ministry of Education. 

^ K we compare the number of teachers withithem^ber of students enrolled* 
we can get an estimate of how standards ha e developed. Unfortunately, onty 
for the recent years har it been ' possible to get information on the distribu- 
tiontjf the teachers by faculties. Further jmore, the development of regular sta- 
tistics.on teachers is only in its early stage. (SucVstatistics were established 
to cope with new incqme -tax regulations and also because a new electoral 

system for Representative positions ^t the university was introAiced. ) 

' * ^' ' - *■ ^ ' " ^ _ " _ 

Ho)K^ver,. by looking atlhe budget (Finansloven), it is possible to see which 
and how .many positipns ,have been accepted by the Parliament (Folketinget), 
(seeTable 11. 3. 3). Tlrst of aU i:t iV remarkable that the number of students p ^r 
fuil;tlme teacher is almost the same in 1970 as it was in*1955.. Also the gtan- 
dards ks measured by the number of students per full time teacher declined 
between 1960 and 1965, but increased by 1970. In the study by Niels Hammer- 
Jespersen mentioned, earlier 'it was sho^n that the standard, measured here as 
operating copper student at constant prices, declined from 1962 to 1965 but 
in 1966 it increased again. These observations fit well with what is showp here. 
The heavy increase in the number 'of jstudents took pl.^ce. in the period X 960-65^ 
and- in that period it was difficult to expand the university fast enough'UjgJcfi^ 
the standards unchanged. It is However Jmportant to notice that-tn-thn 
period 1955-59 the annual number of .graduates ft?om, the universities 



* • was on average ^20* )n the period 1960-64 it increased to only 690,which is by 
11%, whiles thcv number oir students increased by 152 %. Therefore it was not 
possible to recruit a mifficierit number of teachers in order t^.-Jc«!fp*Jthfcif3<t?<3^ 

* ^ standard unchanged, in the following period (1965-69) the nuniber of students 
increased by 40 it, but the number of graduates by approximately 80 %. This 
explains why it was possible in 1970 to reestablish the student/teacher ratio 
prevailing in the period 1955-1960. . ^ ^ 



-A 



Table II. 3. 3 > Number of positions {tenures) at the 
University of Copenhagen. 1955, '60. '65 and *70 



^ — ^ ' — ' — ' 


1955 


1960 


1965 


1970 


Professors. . 


128 


154 


183 


232 ^ 


Associate professori. ; ^ ^ , , ^ i ......... 


5 


51 


72 


142/^ 


Asjiistant professors .............. 


155 


133 


484 


962 


Total full time teachers 


288 


388 


739 


1336 




224 


271 


806 


1247 


TPtal number of tenures . . . . . \ . . . ^ . . . 


512 


659; 


1^45 


2583 


Students per fUlltime teacher ........... . 


17,2 




22,8 


17*6 



Soiirces : Budget proposals for.1955-56, 1956-57, 1960-61, 1961-62, 1965-66, 
1966-67, 1970-71, 1971-72.;.. V 

From the annual budgets it can be calculated that running costs, apart 
from wages,and measured in constant prices^ have been almost <;onstant per fiill 
time.teacher sincea9fiP. 1^ 1955 the running costs per full time teacher were - 
22. 500 Panish Crowns (D.kr. ), in 1960 and 196$.27^ 500 D.kr. and in 1970 
28.000D.kr. (1955-value), ^ ' \ 

Injthe budget the share of the wagei^Jus increased ik^om approx. 60% in ^ 
1955 and 1960 to 65% in 1965 and to 70 Vin 1970. This ik due first to the fact 
that wages have increased faat^r than the prices, second to the increasing^ 
number of non-teachers (technical assistants etc. I and^thlrd Jto tfie incr eatein 
the number of part tlpie teachers.^ Regarding, the second reasQn,it .can be men- . 
tioned that the ratio 0 nbn -teacher s ip teachers-has increase^ from i^prox. 0. 80 . 
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in 1955 to 0, 95 in 1970 (but it was 1, 10 in 1965), As for the third reason^t is 
almost impossible to give exact figures for the^development in the humber of 
part-time teachers 'due to the weakness of the statistics on teachers, 

iThe first .cjionclusion of this section is that studente should be better off 
today than at any other time in the past 15 years. First of all the fact that the 
number of students per full time teacher was almost the same in 1970 as in 
1955 should be compared with the development in the students distribution 
among Faculties: The movement here has been towards the Humanities ivhich 
by tradition is less reiource-consuming than Medicine ?nd Natural Sciences, 
which have declined in importance,; This means thclif >.tandard« for the indivi- 
dual Faculties have remained unchanged fi*om :i955 o IPO.then the average 
(and that is what is shown here) would have shown a g. eater number of students 
per fUll time teacher than it actually does. Furthermore, there has been a 
rapid increase in the number of part time teachers.and that increase has cer- 
, talnly been greater than the increase in the number of students. 

The next conclusion could be that teachers too should be better off. There 
Is almost the same number of students per full time teacher as 15 years ago. 
Each teacher has the same amount of money avaUable as 10 years ago and ap- 
prox,- 20 % more than 15 years ago. This money covers all other costs than 
wages a^d is used for teaching, research and administrative purposes," Further 
more, each teacher today Is served by more technical assistants than in 1955, 
He can'also sujjply more teaching due to the expansion in the number of part . 
time teachers, * . " 

^ ' ' ' V' - - ' ^ ' ' > 

T?® ^K^^ modification to these rather optimistic conclusions is that both of 
them state that the student or 'teacher should be better off. Not that they are 
better off. This is because it is impossible to trace .th#«4^ends of Individual 
Faculties, The conclusion is therefore that the re«<nircei avSiIaj5k for the 
University have been abundant en^gh to injure that all. Faculties and their 
teacheriTas well as their students cSxid have been better off todity than 15 years 
ago. But since Irtfprmatlon on the dlstrlbutic^ of j<e«ources to the Faculties 
was not available it Is difficult to draw the abcve .<jori<iuslon, 

3y talking to people at the University one can easUy get ih^i Impression ' ' 
that everyone is^ worse off. However, this cannot be true According to th^ above 
mentloi^d trend of overall development. The first thing that can give pepple-the 
feeling that things are worse is the obvious skewed distribution of physical 
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faciUtiei» which has favoured primarily the Faculties of Medicine and Natural 
Science, the other Facultie»,are still situated in the City of Copenhagen, "partly 
in theold University -buildings and partly in old houses bought or rented and 
sometimes even In rented single rooms, m itself thia development is not satis- 
factory^and it becomes even more unsatisfactory since the major increase in 
the number of students actually taken plipe in the Faculty of Philoaj^phy. 

Ti»e problems arising from this development are partly outside the scooe 
of thi> part of the study, Howeyer, they need to be mentioned because they give 
an indication of the fact that the Medicine and Natural Science Facxdtiea Iiave 
not only gained by getting better physicTal iacilitles ; but by getting more and bei;. 
ter equipped rooms they have possibly been able t<(.get a bigger »hare of the 
resources than they really needed/ when compared with Jhe^development in the 
number of student© in the two faculties; ' . - * 

A second important feature In development over ttie paat 15 years is the 
great increase in demand for teaching activities. In the beginning of the period 
almost all teaching was conducted ae lectures. They still play a role today, but 
ofay as a part of a broad spectrum of ej(ercisea> seminars etc. All these aclf- 
vities usuraiy demand small class sizeit and therefore call for a lower student/ 
teacher ^atio. Since this ratio has been kept constant jtoverall) and since the ' 
development in the distribution of teachers, has probably favoured the Medi- 
cine and Natural Science Faculties,it is obvious that the teaching load today is 
heavier than before. 

f' ' • - 

The major problem, can then be isolated as follows. The number of full 
time teachers' has increased at the same rate as the number of students and the 
number of parftteie teacb«rs even more. The evolution of the distribution of 
students hkB led to an increased ' pver all standards By faking these two • 
things together it follows that there ha« been an increase in th<e supply of teaching 
activities.. But, on the otlier hand,the demand for teaching has obviously grown 
faster than the supply, so that the teaching load appears heavier today than be- 
fore, which leads to a demand for m<xre resources, 

, The question is then : How has it beim jtsssible for the University to get 
into this situation, of increasing standards artd )t the same time a widespread 
feeling of discontent' and claims for more resources ? In the foUowitig section 
we will try to answer the question by looking at the adii|thistrative structure of 
the University, the Wdgetary processes and the ihforxnatipn syateni. 



. The adminittrative ttructure 

Unfortunately it la not possible today to give a precise description of the 
administrative structure of the University since at the moment it is in a ^oT 
cess of change. However, it is {K>ssible to give an outline of the new structure. 

In the ^ administrative structur^e there wn^a definitive distinction bet- 
ween the academic and the^economicjor business) administratioiis. The acade- 
mic administration was organised insile the University, while the economic ^ 
administration waa organised in an independent body outside the University, 
In itself such an arrangement could give rise to conflicts, especially 
when it is noticed that the academic administration (personified in the iConsis- 
torium) alone was competent *t6 decide on the budget, but not responsibly for the 
economic dispositions. ,That responsibility was placed in the economic adminis- 
tration, which on the other hand was not permitted to decide on the budget. 

In proposing a new structure,* main point of view was that the best possi- 
ble utilization of the resources should be^secured. One way of doing this was to 
set ip the administration so' that it could make fast and determined decisions. 
Therefore it was decided to cancel the independent economic administration 
^d set up a single admlnistration,and to make the Rektor the Head of the Uni- 
versity. The Rektor ahould be assisted by an administrator, but the Rektor 
should be the superior. In this way competence and responsibility would be lin- 
ked. However, this reform would ordy serve parts of the problems of the Uni- 
versity. If the result of the reform is shorter and more direct ways of 
communicat ion, then «mny problems arisiiijiE from a time consuming treatment 
of issues could be avoided, at least by letting the issues pass on to thCr>«- 
ponsible and competent body faster than today. 

- However, anew structiire alone does not secure better'* deci^^^^ but 
there are some indications that it. could be the case. The shorter means of com- 
munication causes an earlier involvement in the issues ^y Vhe competent body. 
This could mean that the body would be more motivated in treating the matter. 
Further it is possible- that the shorter means of communication would secure a 
better and more reliable set of information (daU),. which could make it possible 
for the bodies to-miJce declsicmsVlth less uncertainty than today. The main 
questionitWever will certainly continue to be t H6w do the ditter ent bodies act?^ 
And which interests are involved ? . ' p 

A« regards the>st question the new structure involves an Increasing 



partici^tion of students in the decision processes of the University* Unfortu- 
nately, there is up till now no experience of the kind of interests the students^ 
represent. It is therefore not possible to make any statement on the question of 
whether student participation^means^ that the bodies will act in a way diffe- 
rent from before, . ^ * 

Ft|ureH.3.4; 
FROPOSEO AOKimSTRATIVE STRUCTURE . 
OF THE UNIVERSITY OF COPENHAGEM 
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In relation to the question asked in the former section it can be said that 
in the old as wtil as in the new structiire the Kbnsistorium is the "ultimate com- 
peten*? i/Ody, * 

Since the financial yuar 1P66-67 the overall budf etinf system in Denmark 
has been a system with ceUinfs'on^xpenditure (for a description and discussion 
^ee Part lU), As a consequence the University of Copenhagen has been f iven its 
own ceilings, within which it can make its own proposal conceftning the budget. 
This ceUing is given by the Ministry of EducaUon to the University as a lump 
sum,and the University is then su{^sed to decide on the -internal distribution 
amoni faculties and common activities/ 

^ ahe problem which was discussed in the former section arises from the 
fact that the Kcmtistorium does not distribute the total available bv lget to the 
^ubunitsofthe University. This means that when the Konsistorium receives the 
budgct-ceUing Vor the University it does not go into a disc-ission on priorities 
between the activities of the different subunits. The reason for this could be tKat 
the Konsistoriuin wants more information before it can make decisions. The 
.Konsistorium therefore calls for budget proposals from nu^its. However it 
does not call for total prwosals but only for marginal p roposals. The first con- ^ 
sequence of this Is that resources once allocated to a subunit will remain there 
and will be withdrawn from %ny future considerations in the budget. The Kon- 
sistorium tl^efore gives up the disposal of over approximately 90-95% of the 
budget. 

The second consequence Is that the proposals from the subunlts are made 
without consideration of the limits given by the ceilings. When the proposals 
from the subunlts are received by the Konslstorlum«one would think that It now 
would have obUlned the desired information on the basis of which to make its 
decisions. But the case seems to be thai the Konsistorium at this stage also 
avoids any decision-making and setting priorities. 

Until how all proposals were cut proportionally so that the University's 
budget would conform to the given ceUing. This way of allocation can not be 
called real decision -making: it punishes the one who tries to calculate realistic 
bleeds and It rewards the one who can propose extensive,, but not necessarUy 
realistic^ needs, 

^ • ' - 

The allocation therefore la not a result of serious consideration of the 

real needs of the subunlts liwelation to educaUon as well as to research. It Is . 



a result of what demands the subunits can create when the i^oposals are made. 
The problems of the University are then a consequence of the fact that until now 
the Konsistorium has avoided assigning any priorities among subunits. This 
leaves the Faculties and other subunits in a state of dissatisfaction^ which is 
probably because the actual allocation is not a result of any explicit objectives 
or. overall policy. 

The budget procedures at the Faculty level 

The budgetary-system at the University is part of the ordinary four -year 
public budgeting-system. For the first of the four years an~ ordinary budget is 
made/ for the following three years budget -estimates are made« (seeFigurell.S.SX 
In this way the different decision -making units are able t% plan with knowledge 
not only of the resources available in the first year but also on the following 
three years^^However, the Institutes and the Faculties do not look at the budget 
estimates as paurticularly binding, one of the reasons being that they do not 
want to be tied down too much to the estimates. Apparently the estimates are 
not done with great care. Toe available data show that Institutes and Faculties 
each year calculate their needs without attention to the ceiling of the. budget for 
-'the second year, wbich was fixed in the previous year. . 

As mentioned in the last section the budget procedure at the Faculty-level 
(aind below) only deals with the margins^ taking already allocated resources for 
granted. This means that the proposal for the budget (year 1} is calculated as 
last years budget ifor the Faculty or Institute) plus a margin. However what is 
worse is that the proposal for the first estimate (year 2) is calculated as^^ the 
budget two years ear lien plus the marginfor year l,plus another margin for 
y^ar 2. This way of calculating pays no attention to the risk that not all oC the 
margin fat year 1 maybe accepted,^ whiclt can easily be the case, ^ the Kon-j? 
sistoriimi has to keep the smn of the marginal proposals frmn all Facidties 
within the limits of the ceiling given by the Ministry of Education. 

When we look at the running costs, we see that only two kinds of resources 

are used (1) money and (2) maiqpower. Usually we have to look at the piqrsical 

facilities as resources as well, but they are hot viewed by thebudgetras a scarce 

resource. This can be explained by the fact that all problems of accmnodation 

are adpninistrated by a ctfiotral office at the University. For this reason the 

Faculties do not have to pay rent and maintenance costs. The amount of money 

j:^ ' 

necessary for :thls purpose is taken beforehand from the allocated ceilinf. 

?- • ' ' • ' - 
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MullMMrer is separated as a special type of resource not because there 
could be . greater scarcUy for certain types of manpower, but it i* argued that 
the Wa«elBoard (L^nningsradet) demands a reasonable request for each indivi- 
dual new position which U proposed. U a proposed posit on is turned dowa by 
the Wage Board, then the Universfty looses the posiUon as -11 as the amount 
of money aUocated for salary (See Part lU. Chapter 5). 

Within the scope of the project spiecial investiffa|«. of the budget proce- 
dures have been carried out at the Social Science and ul^ltotural Science Facul- 
^ties. The Social Science Facutty is located in the 'W' UnlversUy in the city 
of Gopedi^^ whUe the Ifatural Science Faculty is located in <|utte new bua-' - 
dings in the FaeUed-area,^ fS^t oreates differences between the two- 

Faculties. Ftartherinore the Socirf Science Faculty is less n«npower-coo«.ining 
and uses less floor space per student or per teacher than the KatuwOScience 
Faculty. In 1970 there were approximat^y 4800 studenU enroUed in the Social 
Science Faculty and approximately 3400 in the Natural Science Faculty. 

At tbfi same time there were 56 teacher* (tenures) in the Social Sciences 
and 492 in tae. Natural Sciences. In the KonsistoHum the two Faculties each 
have four members, the total number being 21. (This will, however, be chan- 
ged according to the new law on the government of the universiUes). 

It was a general feature for the two Faculties that their wishes for budget 
additions were concentrated in U« first year. whUe they diminished in the foUo- 
wing three ytv*. In the second year the same proposal appeared, what had been 
rejected in the first year wa. then added to the second yearrf' proposal. " 

Unfortunately, the budget materiatefor the Social Science Faculty were 
very poor, especially as the totals for many items hi the last years^ budget were 
lackin^-In' Uiis way tt was not even possAle to add the desired marginal ina-en- 
•es to a base to get an Idea of the total reSoiircei aUocated ti> the Faculty. 
This was especially Uie case for the non-tenure teachers, who pUy an important 
role in the Social Science Faculty. However, one thing turned out to be reason- 
ably dear : the Faculty wanU a relative increase in the nuiAber of assistant 
professors, (the DuOsh term can be translated as "scientific assistants"). IiiT . 
1968 there were appro«t. 190 studenU per professor andrin 1974 it im estimated 
there wiU be approx. 200 studento p» professor. For the assistant professors 
the correspondii» figures were approximatety 300 in 1968 and arf estimated to 
beappr«clmately.l60 in l974. At once this looks as if the Faculty gives a high 
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priority to its educational purposes, as the teaching capacity of the Faculty 
has increased. A professor is normaUy expected to give 2-4 lessons per week 
and assistant professors 6-8 lessons per week. However the conclusion must 
' be rejected. A look at the official lecttire list shows that in the Social Science 
Faculty no assistant professor gives any lessons unless he is a lecturer too, 
which gives him an additional paymenf of approximately 25^ 000 D. kr. , and even 
then he offers only 2-4 lessons per week. This indicates that priority is prima-_ 
rily given to research and this conclusion is confirmed by the observation that 
today (May 1971) approximately one third of the assistant professors hold'a 
doctors degree, (In the Natural Science Faculty this is the case for approxima- 
tely one seventh of the assistant professors.) 

Another important observation is that it is only very recently that the 
Faculty requests a constant running cost (ariijum) per scientific position. In the 
early.years of investigation it was found that the running cost per position was 
, apparently calculatec^as a residual which fluctuated considerably. 

The analysis gives two inain impressions of\udget making in the Social 
Science Faculty." _ They, first is that the Faculty has not taken advantage of ^ 
the time-aspect in the planning (tfie four-year budgets). Secondly, the Faculty, 
as- far as the permanent positions are concerned, has^iven priority to research, 
and this conclusion is based on the fact that assistant professors give lessons 
only if they arejecturers at the same time; However this is not mentioned in 
budgets^where the arguments are based oh the number of students and no resea- 
rch policy is formulated. . 

As far as the Natural Science Faculty is' concerned the^firs^ observation 
is that here too the needs exceed the resources allocated" 

The investigation of the Natural Science Faculty, was carried out "in tw(5 
phases,(l),at_the Faculty level and (2) at the Institute level. 

At the Faculty level it was seen that a manpower unit was used which con- 
sisted of 1 professor, 5, 5 assistant professors and 2. 6 lecturers. The number 
of associate^professors per professor has been slightly increasing while the 
iiumber of technical assistants per teacher posttion has been decreasing. The 
running costs per- teacher position have been increasing over time. However it 
is difficult to reach definite conclusicne when we look only at the Faculty as a 
whole. — ' ^ , ^^'v^ 



At the Institute level, each new {jrofessor was provided with the same 



number of assistant profe'ssorsfas old professors had been,but the lecturers 

t 

wei^e allocated in a more flexible way. This was so because the new professors 
- and consequently the new assistant professors too - were allocated in a way 
that the relative distribution of professors among Institutes was more or less 
constant. * 

However, the distribution of students among the different Institutes was. 
not constant, because during the period investi^i^djthere haaJbeen a. movement 
of jstudents from Mathematics, Physics and Chemistry, to Biology, Geography, 
Zoology-and Botany. Consequently the teaching load on the Institutes changed 
over time, as long as the distribution oC^ermanent teacher -position was 
constant. This Was then compensated by the distribution of the new lecturers. 

" -I - " . 

- Another way of compens^ing for the consequences of t^e distribution of 

permanent teacher -positions, was by the allocation of the marginal additions to run 
ning costsr^t was observed that the margins were ^primarily allocated to the 
Institutes wit6 an ihcreasing'teaching JLoad. The running costs are decided for 
the research as well as for the educational activities. The starting point - 
when runnmg costs are going to be increased - could be the objective that for 
each permanent teacher position there should be a proportionate allocation^of 
research, this research having the same cost, for both new and old posi- 
tions. On^ would, therefore, ask for increases in the running cbst^ when the num- 
ber of pk>sition& and/Or the teaching load increases.' As the. existing budget pro- 
cedure only demands proposals for marginal additions and not for total budgets, 
it has^ih it a built-in tendency to ever increasing running costs. If the teaching 
load is constant or decreasing, one would ask for a zeroraddition., Witji decrea- 
sing teaching load per position, and within a given sum of running costs, a grea- 
ter pr-oportion of resources caild be used for research purposes . And this 
greater "research-running-cost'', would be the basis for ^calculation if 
teachers were to expand at the institution later .v^. ? * 

As far as technical assistants are concerned «the investigations at the 
Faculty level If ft ui with the question of the lowered ratio' of technical assistants 
to permanent teachers. The, result of a more detailed investigation on the Insti- * 
tute level showed an almost constant ratio, so the conclusion if anything should 
be that the result on the Faculty level was caused b> the fact that both teacher 
and technical assistants by definition haviejto Be integers* and, that new profes- 
sors^ are provided wttb the same technical assistance as .the • old professor s.^ 



The main conclusion as far ks^the Natural Science Faculty is concerned is 
then that the allocation between Institutes of the resources allocated to the Fa- 
culty, to a certain degree^ seems to be more flexible than the Konsistorium^s'^ 
aUocation between the Faculties of the University, However this should not be 
surprising as the Faculty is supposed to have more ik'common with its subunits 
than the Konsis^orium. However what is surprising is thatftie Faculty appears^ 
only to be concernecf with the marginal additions to its budget. This will work 
as long as the margins are large enough, ^bu£ it is ^vious that there will be 
trouble even at the Faculty level if: the expansion of its budget stops. 

Table H. 3 ^ 6 - Selected characteristics of the Natural 
Science Faculty 1968/69 and 1970/71- 
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'When we compare the Faculty-level and the Institute level we notice some 
rath^ impressive differences behavior,^ Fov the 5*aculty as a whole the beha- 
vior seems much more inflexifile ihan.whe^i it is^.divided ihto'lnstituteff; ^ut why 
is it noVmore flexible ? Whyieu^e the teachers with permanent appointoents " * 
distributed t6 Institutes in such a way that.each ^iy^p of InstituUs over time 
has ahnbstthe sime share of the teachers (tenures) > The explanation could be 
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that the Faculty attaches major importance, to the research content jn the-sclen- 
tific appointment. However there i's-no evidence indicating that within such'a 
broad area as the NaturEd Sciences,' -^ch discipline should have the same rate oC ^ 
growth in a scientific* «ense. - , - ' 

A reasonable explanation of the mAihanical budgeting of .scientific appoint- 
ments could be the organizational structure of the Faculty. Compared with the . 
Konsistoriuni the Faculty appears. more as a unit, l)ut this cannot hide the fact 
that^he Faculty is composed of a number of very different Institutes, each cul- 
tivating its own discipline. The Faculty must make a budget proposal common 
for all its Institutes, but there is no guarantee that the different Institutes have 
a common interest. A way out of this difficulty is a system where no single Institute 
or any gr.oup oMnstitutes can dominate and get . a lion's share. A system of this 
kind could probably be one whtre some key itemsan the budget (e.^'g. the nuin- 
ber of professocs)^sdre kept in'bsilance between the different Institutes or groups 
of Institutes. If it was an unwritten rule tbat each new professor should 
have the same number of assistants as the old professors,^ then the number of 
assistant professors could be calculated directly on basis of the number of^' 
professors; ^However such a modus vivendi pays no attention to the de'^relopm^nt 
in the distribution of the students^ and therefore the Faculty needs §ome resour- 
ces ^which could be allocated a little more flexibly* The lectureships'' {non-:^^ - 
tenures) and the running costs are obviously used for this purpose. > ''^ 

A narrower professional demarcation of the budgeting^units would pre- 
sumably result in a. more flexible location of the total resources even if there 
were no change in the Konsistorium allocation^ The primary consequence would 
be that the budgeting imits when vanning their budgets do not have to'pay atten- 
tion to the balance between them* Furthermore, it would be easier for the cen- . 
tral authorities to evaluate the wishes of the different units and apply the consi- 
derations which the educational policy requires.^ ^ 

,The qoaplusion of this section is^ almost the same as that of the previous 
section; 'The-Faculty is^obyiously t^o ^roadly composed and therefore not able 
to formulate a common objectlV*^. excspt t^e desire to have the largest possible"^ 
budget allpcatioiv , . ' _ ; ^ ' 
The.budgetlng and accounting systems as sources of information— -- — — ^- 

Wh^'n theranalysis of the budget of the Universiiy and the sub-budgets for 
two specific^ Faculties was made, it'soon became clear that one of the.reasons 



for the uncertainty in the budget -makihg w^s the insufficient 'data on students 
and teachers as well as on the"^ costs of the different activities. As mentioned 
above this uncertainty resulted in a j>rocedure where a'yearfe budget consists of 
two parts, first'the last year!s budget and then a marginal addition for the new, 
year. Obviously, no evaluation of the old budget takes place, it just runs on* 
from one year- to the next. -However such an evaluation cannot be done without 
precise information on what is going on, at the University, This information is ' 
a combination of a certain number of primary data on Jhe number of students, 
teacKers and information on the prices of different kind^ of resources including 
tethers. . . * - » 

It is clear that in theBudget Office a lot .of data is collected on the all^jsa-- 
tion of the last .and the next to the last years* budget^ For each Institute the Office 
has information on the number of positions such as professor, -associate pro- 
fessor, assistant professor, lecturer, technical assistant, teaching assistant 
(non.tenure) and <ther different kinds of positions. Furthermore the amount 
of money for allocation to meet the running costs and travelling, larger appara- 
*tus and ad hoc assistantsVccsts is known. It is however important to note that the 
Budget Office has no information on theVctivities on which the allocated resour- 
ces are actually used. The Budget Office is therefore not able tolvaluate the 
use of the present budget and to propose reallocations of already aUocated re- 
sources or to set up alternative budget -propo^als.„ 

Also in the Bookkeepers, Office a lot of data is collected. However the 
accounting system of the University i^ primarily oriented towards the public 
. accounts and the rules set up for this purpose^ , 

The accounting system should however serve otHer purposes than just 
collecting dat^ on amounts pf money pa(d. For the University this purptree 
could be a kind of budget-controVso itVould be possible;to see what was used for 
different kinds of activities and in this way make a budget evaluation possible. ^ 

The bookkeeping function at the tJiSiWrsity is very -centralized and only a 
few Institutes keep their own books ^ T^is ha^ two important effects ; 

First; for all Institutes with centralized bookkeeping i t is only possible 
to see to whom money is paid, but not for what purpose {teaching or i^e search). 
Further, fr6m an analysis if the Institutes in.the Natural Science Faculty it 
beca^ae clear that there is a tendency to uneconomic behavior 4 for a large num. 
her of Institutes^the major part of.the payments.were effectuated in the last two 



months of the financial year. Moreover all Institutes acted completely indepeh- 
dently in buying and stoQk.keeping. t 

Secondly, for the Institutes with individual bookkeeping the only thing re- . 
ported to' the Bookkeeper's office is a- monthly total ^f payments (distributed on 
thf relevant budget-accounts). In this case it was not possible to see to whom ^ 
the money was. paid. These Institutes with individjial bookkeepers have, a more regu 
ntr payment behavior* > ^ ' ' ' 

In connection with the question discussed here it can be said that the^ ^ 
• accounting system is a consequence ctf the budget-accounts. And -^as It wUl be 
discussed further In V&ti III - the budget-accounts are not usable for analytical 
purposes. It Is iheref or e^not, surprising that the accounting system too cannot 
be used for analytical purposes, ' ^ 

However, although the accounting system Is legally connected with budget- 
accounts It could be organized In jsuch a way that It could answer the questions 
which should be asked before the budgets are made. The reason that it is not 
abje to a^^wer these^questions can only be that It has never been demanded to 

do so. ; • ' ^ ' . 

Quite another thing Is that the accounting system, as It Is, shows a cha- 
racteristic behavior on payments (a majority of all payments are effectuated. In - 
the last two months -of tfife financial year) and that the Institutes are too Indepen- 
dent In buying and stockkeeping. It is quite certain that great savli^s could be 
achieved by a certain centralization of fetockkeeplng.^However, for the individual 
Institute, considerations of this kind are not Just around First of all It seems that 
they do not feel the need for cooperation with otherjnstltutes and secondly there 
Is nd economic Incentive to such a cooperation : interest Is not paid on money 
which Is tied up in stocks. ^ 

.The conclusion, of thili septlon is that there obviously never h^s been any 
demand for organizing the Information from the Budget Office and the Bookjcee- 
pers Office IrTsuch a way that it could be used to evaluate the utilization of allo.- 
catedTesources as well as the economic behavior ol the Individual Institutes. 

In the discussion on the University structure it has been proposed to set 
up a I^I5mlng<5roup that, should set up plans for the future. , Such a Planning 
Group needs close cooperation with the Konsistoriunrfs Budget Committee^ Based 
'on what has been found oiit here we wUl propose that the tw.o.Groups shpuld have 
common secretarial assistance,- in. order to make sure the future^ budget-^ . 

. ^ ■ - ■ . • 



proposals Bte set up in light of the long run plans and tht t the plans are feasi- 
ble in light of what, is^^-t'ealised in the short run 

Furthermore we wUf propose that the individualVaculties and groups of 

Institutes develop more competent admlnistratLve capaci^ This should be done 

^ partly in order to get reasonably uniform' administrative behavior through ouf the 

University ind partly to strengthen the administration compared with the^acade- 

mic sector and its sometimes condescendiih^ attitude towards administrative 

work. . , , 

♦ - * ' ^ , ' ] ^ ^ 

The data«>file8 as sources of information 

— ^he great data-filfes of the Universii^ are administered by Data- and 
Service Office. In this section we wUl give brief comments on the existing files 
and we will try to evaluate the plans of the Office for combinations ol the diffe- 
rent files and their usefulness. 

One major file is the Student -matrikel, ^hich contains a complete regis- 
ter of all enrolled students with names, addresses, CPR-number, (codeinthe 
Central Person .Register), year of matricuTatioh and name of the study to which 
the student has^ enrolled. On the^basis of this information a number of tables 
can be set up, which unfortunately cannot be used in planning and budgeting. 

Tables are set up with distribution on^sex, age, study,' and matriculation 
year. Th.* last distribution enables one to see how many'^of any matriculstfion- 
cohort are left in the system. But it is not postfil;]e to see how many of the 
enrolled students are active or passive and it is not; possible to see on which 
level of the study the students are. This last item is very cru'^ial in the sense' 
that the study .plaris operate with different levels, each with different demands ' 
for resources. However, as long as ncibc^y jtnows anything on the-transition 
coefficientsjt is almost impossible^to make 'plans for.m6?e than one year ahead. 
It is therefore not surprising that the budget^- estimates ^ as mentioned ^Mier - 
haVe been very poor/ The student «file has up to now notbeen able to supply the 
decision^makers of the budget with any information on how the student poiiulatioir 
was expected to'be distributed among the different levels artd different activities 
,with their varying demands on resources. . / 

Tlnother major file is the Stabs -matriJcel^ '^«rhich contains a complete regi- 
ster of all teachers and other employees, AU information in this fUe is control- 
led J>y the CPR -number; - / , .j . \^ ; . , < . . 

• As far ;as the teachers are concerned the Stabs -mj^trikel should make it 



possible to calculate the teaching capacity at the University totally as well as 
partially. The partial teaching-capacity should also be calculated for Faculties 
or-siibunits of Faculties and for different kinds of teachers. ' 

Furthermore It is intended that the Stabsyihatrlkel shall contain informa- 
tion on wages and salaries/ This will make it possible xc carry^nit relevant 
calca^Ations of the wage-cost and Its distribution on different Faculties, students 
etc. (WagfcS and salaries cover approximately 70 ^ of the totalSjosts. ) 

Finsliy the Stabs-matrikel will contain infibrmation on dates of appointment 
dismissal and promotion. When this is established it will be possible'to calcu- 
late a^mortality table, which is very important when the University formulates ^ 
a manpower' policy. , ' , • - ^ \ ' 

; . Thepata- and Sei-vice Office, has started creation of an Examinations and 
.Teachings Administration. When it has be<?n created it will contain a lot of very 
important information, which can be used in future budget-making procedures! 
The administration will contain knowledge of each teaching activity, w o the 
teacher, is, and how many students are engaged in the particular activity. Also 
l^lfell!!^ linked i&gether to the extent that participation in 

activity presumes the pass^^^ 

When this admiriistration'fs established there wiirat least exist Jhe possi- 
bijity^of making a statistirc on ^'siutly.progress'*, whereby it shwld be possible 
to predict Uie^fstributlon of the students on Faculties' and subunlts of Faculties 
as weU as on levels of study in the Faculties and subunit^,: 

The applicability of an information system cannot be evaluated in terms of 
the quantity of data made available, ^The system jnust be org^ized in such a 
way that'it can prbcUre (I) 'relevant^ information by a certain date {the budgeting 
proce<!ure is a yearly returning event) and (2) data on short notice^for non-fore- 
seen decision-situations, . ' , ^ ^ ' ' \ 

Looked at from this point; of view ^we cannot say that the existm^ informa- 
tion system at the University-is appropriate, But the. establishment of the'Stabs- 
matrikel and the Examinations and Teachings Administration wUl undoubtjy 
improve' this situation' to a 'gr eat extent, "Atld to this Ue putting together of the 
formerly independent economic and academic administrations, which we can 
hope ?vlltm|Jce it easier for the administration to presentrelevant information 
when the Konslstorium decides on the budget and Its internal allocation. 

In Part IV wIb' w£a Vetuif^n to ttie ^Uestion of^relevant information and try to 



ex^in more precisely vhat we tinderstand by this term. Here we shall repeat 
briefly what is said in this and the former section. 

In two or thrae years the University of Copenhagen will have statistics^ on 
"study-progress available. From these statistics and the Students^matrikel it 
should be possible to estimate the transition-coefficients of the system. In the 
Examinations and Teachings Administration we can see which specific activities 
a given study involves, and ihis taken together with the knowledge of the transi- 
tiohs . coefficients will make it possible to estimate the teaching load on the 
tenures and the need for non -tenures. Given this it is possible to estimate the 
total salary cost for given coefficients. In.the Bookkeepers Office there ^will^ 
knbwledge available on the cost-structurelmd it will therefore be possible to 
estimate the total costs when the wages and salaries are given. 

However, it does seem strange that the Konsistorium, uptoiiow, has not 
demanded a satisfactory basis for the decision-making ou the budgets. The reason 
could be that the adminis^ation has not been able to supply this information. There is 
a certain degree of truth in this, recalling that it was only the implementation of the 
pay-as-you-earn tax-system and the new electoral rules for the different University- 
bodies that forced the University to build up a data-file on all employed persons. 

Now the question is whether the Konsistorium on the centralized level and 
the individual hudf committees on the decentralized level will take, advantage 
of the improvement of the total information systeii, which wUl take place in the 
coming years. . ^ \ 

To answer this question we must take a look at the techniques which are 
used in, the administration, Iv is only in the Data and Service Office that EDP is 
used, which however is a necessary precondition for handling the great data-files, 
with approximately 25, 000 students in the Stiidents-matrikel and approximately 
10, 000 employees in the Stabs-matr^kel (tenure, non-tenures, technljcal assis- 
tants and all kinds'of hourly paid assistants). In the Bopkkeepers Office a me- 
chanical bookkeeping sysiemls used,.whUe the" Budget Office prepares everything'^ 
byjiand. - - r - - ' [ 

It is the Budget. Office that. shaU'ol^^^^ coUectibn pf information either - 
directly or from the Data-and Service Office or the academic administratibn, 
and it will be the Bud^et-Office that shall prepare the information in order to, 
provide an adequate basis for the^decision-making in This 
work cannot l)e done'without assistance from EDP, T^ierefore the Budget-Office 
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has to be strengthened so that it can both formulate the problems (for a given 
objective), call for relevant Information and prepare it using the EDP-technique. 

However, this is only one side of the problem. The other - and presUma- 
bly the decisive one - is whether the Konsistorium is able to formulate a com- 
'mon policy for the total University. 

Conclusion • ^ 

The University of Copenhagen will now face a period with v,ery serious 
restrictions on the growth rate.It is therefore necessary that the University in 
the future carefully determines priorities when it allocates new resources ancfthat it 
makes already allocated resources the object for critical reconsiderations. 
Further it is important that the information system is improved in order to 
make such considerations possible and that the information is used in the prepa- 
ration of the decision basis* * 

The administrative structure of the University of Copenhagen is in a state 
of change.: The only thing known today js that one of the results of this change 
will be a more appropriate organization of the economic and the academic ad- 
ministrations The hey law on the government of universities has provided the 
University with a^^ber of new or reorganized collegial bodies on which are 
conferred difierent degrees of competence. However the. role these bodies 
are going to play is uncertain^ This will^ to a certain extent depend on the ad- 
ministrative assistance that is given to these bodies, r Ftunhermore their role 
will be determined by the demands ft^pm the bodies for the administrative assis- 
tance. ♦ \ ■ " ^ 

The analyses have shown t^at the main problem of the University is that 
there^does not exist a well -formulated common policy for the University that 
wai enable the evaluation alternative plans, either at &e Konsistorium level or 
at the Faculty level. RegardliJss of which academic structure is chosen md 
regardles^^f which collegial bodies are set up,it will not be possible to solve 
the problems utUess the objectives are made clear. By changing the adminis^ 
trative structure and the distribution of competence between different collegial 
bodies we are oidy taking one step forward in the direction of setting up a better 
basis for decisions than today. ^ . 

; It is necessary for the Universit)r ^ if it wants to survive as one University 
- to setup plans that coordinate all Faculties^ J^ifjrthermore the Faculty must 



coordinate the Institutes (I). The University consists of fiveFaculties and a 
number of common units (e. g.. the administration). Each Kiculty or common 
unit can be said to constitute an activity. The University then consists of a num- 
ber of more or less independent activities but with a compion budget. 

The planning procedure must he based on the following types of informa- 
tion : 

a) A number of relevant alternative plans^must be eet up 
>) For each plan there must be a specification of the relevant consequences 
c) Discovery of the decision -makers preferences with regard to cohsequen^ 
ces of a plan. 

The problem here io the question of the preferences of the decision- makers 
in case of eithur the members of the Konsistorium or the Faculty. 

It iff a general feature in all planning that an acceptable result can only be 
reached tli-ough a cooperation between the decision-makers and the plaiiners. 
It cannot be expected of " the decision-makers to formulate a goal unless the 
planners have presented a survepr of the consequences of a number of ^«levant 
alternative plans. On the other hand, the planners must base their work on 
different plans on a certain knowledge of the decision-makers preferences. 

Wo can hope that a, strengthening of the planning function at the University 
can force the decision-makers to express themselves more explicitly. The . 
purpose of the project is then to set up some models that can be used by the 
planners to calculate the consequences of different preconditions Introduced into 
the models, if the decision -makers are not satisfied by t^e alternatives presen- 
ted to them, then they hr ^e to explain the alternatives of which they want to 
know the consequences. ' 



(i) The following is based upon : Infee Thygesen, Investment Planning - Tmn ..n- 
Chapter 5, ^ « 
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Chapter IV ^ 
BPDGETPiG. ECOWOMC MAKAGEMENT AND 
■r PLANNING AT THE MINISTRY OF FINANCE 
- by 

Jens N» Christiansen 



Introduction 



'There exists no up-to-date* comprehensive* and official material on 
I>anish budc^ary procedures. 

tn this chapter we will five a broad outline of the parliamentary back- 
groond* and, in some more detail, the administrative control procedures follo- 
wed in preparing the Danish budget. -Further we wiU show the difficulties 
' raised when applying weU-imown economic theories to the steering and 
bodgetii^ or botfi the total state bttd^ and the ed^ Examples of 

some ways of using better budget sys«,:ms or improving the existing s^em 
will be given in the last pwrt of thi& chapter. 

According to thebonirtitutioh no state esqpense mus^ 
previcms consent of parliament. Thus in articles 45-47 the ^ipropriation-autho- 
ri^ is given to parliament, and the same arti^es stipulate some specific re- 
quirements which the bndlget must me«t. . ^ > 

ArUcle 45 sUtes^a deadline for submitting the budget bill - "not later than 
fw moifths b^ore the beginnuig of the f inane ye«r". This implies an annual . 
bu4get^ and it U fttthermor e a conditiori that tiie budget msM be specified to 
sooie degree. By Royal decree the financial year runs from April l' to Bflarch 
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Article 4$ states that no expense must be inCun:ed without title in the 
finance Uw, the Mp|aemetttary-appropriaUon^:Uw 

law. Title accordiag^to common legMaUotf is not aufficient^as on^ appropri- 
ation Uws can authorise a ttiinister to incur esqpenses. However, a parliamen- 
tary practise has developed so that supplementary i^tpropriAUons arr onl^ 



. brought up once a year after the end of the financiaLyear. Supplementary 
appropriations are thus in reality subsequent to the incurring of expenditure." 

.The necessary previoiis consent of_ parliamenUis obtained through the 
consent of the standing parliamentary committee of fin^ce. ^ 

iU^icle 4Tlives the rules for the presentation 6t the state accounts to 
parliament. The accounts must be presented not lifter' than six months-aftei- the 
end of the financial.year* ^ ^ / 

Otherwise, the structure of the budget and the detailed budgetary and sp- 
propriation procedures are mainly fixed by adminxstraUve decisions ahd cer- 
tain poUtical tr<(diUonsr In principle, this gives a possibility for prompt chan- 
ges in the procedure though in practise changes are not very frequent. 

The budget covers about 35 per cent of the Net National Product. Togethei 
with the budgets of the counties and the municipaUties, about 45 per cent of the 
national iwfome passes through the public budgets. The public educational sec- 
tor accounts for about I5^p6r cent of that.-. 

Budget and appropriation law ^ , ^ - 

The budget is partly a calcidation of government expenses and incomes ^ 
during the financial year and partly a plan for the acUvities of the Government, 
and thereby a setting of priorities among the governmental tasks. 

In connection with the regular control of the budget during the financial-^ 
>ear and the subsequent auditing of , the accounts; -afti evaluation of the t:ffective- 
ness and eHiciency of t^e activities is ma^e^possiblle. The value of the existing 
ccmtrol pro<:edures ,is discussed further below^ « 

This budget cycle which is described in detail b^ow is the core of the' fin- 
ancial management fnrocess. The effective administration and control of expen- 
ditures is, however, only j>art of the demands which must be met by the proce- 
dures for financial nianagement. - " , ^ , I 

Thus the aim is an integrationj^etween the financial 'management iUncU^ 
and the general state planning functions, partly by extending the time 
rperspective of budgeting beyond the neact financial year and partly by ttans- ' 
twing existing plans iijtb annual es^nditure flows.. / \ . , \ 

Finally, the^total budget exerts a. considerable influence on the general 
socio-econcmiic development and is used as an instrumentfor this. • • 
- The budget, therefM^e, -lias several facets and its actual structure can be 



varied a great deal according to the emphasis glvevJio Its various functions. 

By parliamentary adoption the budget becomes the finance law, and the 
sums allocated in the budget are put at the disposal of the various administra- 
tive units as appropriations/ire; auth<^izations, to incur expenditures or 
'•«ceiv©.incomes onlhe terms fialid in the b^^^ Formalljr, the appropriations . 
are given to the indiyidusd ministers for specified purposes (for instance.a nni« 
versity) and in turn delegated to the administrative unit in question. - ' 

^ In the budget a reserve is kept for new and unforeseen expenditures during 
the financial year, i. e. price and wage increases, expenditures in consequence 
of new legislation and expenditures for activities not envisioned or^ not sufficient- 
ly planned in detail at the time for submittal of the budget. \^ 

*' ^ ^ * *^ 

This reserve is not an appropriatiCHLand can ordinarily only be spent on 
the basis of supplementary appropriations^ i.e. previous^consent of the finance 
committee and subsequent inclusion of the amount in the supplementary appro- 
priation law. In the case of wage and price incr^eases this previous consent is^ 
impUed in the appropriations in the finance law,- so the supplementary appropria- 
tions for these are automatic adjustments. . , ^ 

The appropriations are instruijients of management for the Government. 
By specifying in various degrees the programme of action to be carried out un- 
der an appropriation, parliament and the central authorities can exert more^or 
less direction over the activities carried out by subordinate units. This direction 
ranges from only prescribing an endresult on one hand to stipulating in detail 
the activities to be- carried out and^thej'esoiu^ces to^be used on the other. 

In some cases however essential parts^of a programme of action are laid 
down in the ordinary legisla^tion or other dir ecjive^ in which case the manage- 
ment through appropriations is only of supplementary kind or is infact notoperat- 
ing» ^ ' . *-ju, ' . . * ^ ^ 

Budgeting . ^ 

' When the budget is submitted to parliament four months before the begin- 
ning of the financial year,, a separate.pi^lication, "Pour-year budget, Kstimates"^ 
is simultaneously published. This publication gives an esUmate^of the develop- 
ment of state>xpenditure, covering the next and the f^wing jthree financial 

years* ^ . 

' ^ ' ^" \ \' ^ ' . - ' - ' ' • . \ ' 

The (frafting of the bjudget and.the four year estimates is doneby the^indi- 
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vidual ministeries with the Ministry of* Finance as coordinator! 

In the spring months of eacR yearHhe. Ministry of Finance prepares for 
the Government basic budgets for the fiscal year starting April 1st in the year , " 
following and the subsequent three fiscal years. These basic budgets contain 
for each rtiinistry and, within each ministry for separate £u:*eas of Expenditure, 
maximum budget figures^ the so-called, budget-frames. Not included in the budt ^ 
get frames are expenditures which in fact are not manageable through appro- 
priations, primarily various subsidies where the amount and. recipients are 
fixed by law (e. g. old-age pensions). . ^ 

The material also contains ceilings for the number of Government emplo- * 
yees at all levels ir\ #ach ministry. ' 

When the basic budgets have.been reviewed and approved by the Govern- 
ment they are circulated to all ministries, usually in June, together with 
supplementary instructions for the preparation of the budget. 

In: the subordinate units (universities, and their departments and institutes) 
the i)udget preparations however will have started twelve to eigthteen months 
before the beginning of the f inane ia) year. 

The draft budgets of each ministry are submitted to the ^nistry of Finance 
in the beginning of September, where they are subjected to a careful evaluation and, 
through negotiations' with the ministries,they are adjusted to conform to the ge- 
neral economic* policy. ^ * ' - , ^ 

Thet four-year estimates,* which are submitted at the same time are not 
appropriation proposals but estimates of the consequences during the next three 
years of existing and planned activities. These estimates are in this respect a 
supplement to the one-year budget and maKe possible a more' comprehensive, 
evalua^n of the effects of larger investments and public expenditure in future" 
years. 

The management of the budgetary process ' > ^ 

Throughout the process of planning -to the extfent it takes placie in the minis- 
tries - costs are assigned to plans,andLthe estimate of costs become more defi- ^ 
nite as the time* for implementation draws hearer. The final phase in this pro-, 
cess is the transformationf 'ol costs into expenditure floyrs, which in the budget \^ 
proqess are related to specific financial years, ^ - ^ * " ^ ' . 

Through the fixing of the afpremeritibned 1i>wdget frames and the ceilings 



for the number of employees,a rough setting of priorities does taHe place, and 
the frames forc'e ^a further evaluation of existing programs and priorities in 
each miaistry, ^ - - 

About 65 separate budget frames are determined covering about half of 
the total budget. - " — 

" Two contrary considerations are taken into acjbount in deciding upon the 
number of budget frames. On one hand it is desirable to^ive each ministry a 
possibility of adapting itself to changing activities that is tQ operate with few 
and large frames. On the other hand it is advisable toopferate withframes cover- 
ing homogeneous activities, in oyder to obtain a. clear connection between the 
development of the expenditures covered by the frame and the corresponding ac- 
tivity. \ % 

The budget frames normally fix gross-limits for expenditure, as the in- 
fluence of the state budget on the real-ecorioinic resources, goods and services 

_^ _ „ - * 

is of primai^y interest in this relation.* 

^The ceilings for the number of employees*- one for edch ministry - are a 
supplement to the budget frames. They are intended partly to/actuate a labour- . 
factor -reducing activfty through substitution with capital-factors, partly to force 
a more rapid rationalisation of activities of decreasing importance. 

Budget frames and personnel ceilings are not always fuUy synchronized,'* . 
which implies that the budget limitations work either on the amount of expendi- 
ture alone or on the personnel. ^ " - . * - 

Of course, it is a basic requirenaent that the.greatest possible productivity 
shall be achieved. This means that^ budgeting must b^carried out according-to 
the gross-principle. This implies budgeting revenues arid expenditures. 
On the other ^Kand, the budget does not have the characte/'of cost,and accrued 
budget consumption of stock, interest on and, depreciation of, capital and pension 
obligations areonly shown in the |)udgetjfor certain public corporations.^ 

Personnel.ahd iJiersonnel -costs - * * 

For that* part .of an appreprjiatioa which covers the cost of permanently 
employed full-time personnel a separate control of appointments is established. 

- in connection with the appropriations, for each governmental agency an 
upper limit is set to the number of exnplcyees in the different categories of per- 
sonnel, and new positions can only be created with the approval of the Nfinistry of 



Rnance and a special advisory board; composed of piembers of parliament, 
representatives of the labour unions inyoived and civil-servants. This is' a com 
plicated machinery, operating in connection with the budget prqc^ss. 

The budget cycle , . " " 

The periodic structure of the budget forms a budget cycle, which runs 
over several years. At a certain Ume It ^per«i.3s in terms'of several links in 
the cycle. Schematically this is shown below, where year 1 represents the ap- 
propriation- (budget) year. * ' 



CentVal budget administration Ministries (departments and 
(Parliament, financial commi- institutions in the Ministry of 
ttee and Ministry of Finance Education (M: O; E )) 
(M.o.F.)r . 



Medio 
yestr -1 

Ultimo 
year -1 

Primo 
year 1 



July-Augr 
year o 

Primo Sept. 
year o 



""Sept. -Oct. 
year^o ^ 



Ulfimo.Kov.; 
year o 



December 
year o 



^ ^ 'Provisional preparation of the 

budget for'^ear'^l^n the insti- 
tutions 

Analyses of the general \ . . 

economic situation and the 

available resources in-M. o. F ^ 

Working paper to the Govern- Provisionel budget considera- 
ment about the budget frames tiohs in M. o. E. 
for the year 1 -4' , " " 

. Negotiations 

Preparation of the budget and 
budget estimates . 

Contributionfe'to the ^ , 

budget and estimates * 
.for year 2-4 from the 
" - ministries;to M. oiF. * 

Review of the^judget- ' / - 
contributions in M. o. F. ^and ' 
simultaneously review^of^' : * 
suggestedincreases in personnel 

by the committee for the'control^ - . ^ 

of posts. . \ ' ^ 

Review of special 
questions or'problems 



Introduction of the finance 

bill for year 1 and.the * • 

estimates for year 1,-4 in . 

parliament ^ 

'-'->_■ ^ ' 

First^readini^ in Parliament 

of the finance bill- and debate 

on the budget ^estimates/ 



Preparation of provisional 
amenclments to t>ie budgei 



Dec. -Pebr. 
year o 

Pebr. 
year o 



March 
year o 

The appro- 
priation year, 
year 1 



Calling in proposed amendments 
to the finance bill*^ 

Deliberations in the permanent 
committee on finance 

'Proposed amendments 
from ministries 1 
Review 6f those in the 
'I latter and for war ding Jo 
the permanent committee 

Second reading, Renewed ' 
committee review 

Third reading and passing - 

R e quest s for supplemeht ary ' 
appropriations are presented ^ 
to the M« o. P. before being . 
forwarded to the parliamentary 
conmiittee on finance for ap- 
proval ^ ' * * * 



year 1 



Pebr, 
year 1^ 



M. 0. P« works out estimates 
" ' of the totals of the supple- 
^ mentary appropriation bill 



The ministries, and subordi-. 
nate institutions use the 
appropriations. According to 
demands and needs the mini- 
sters ask the standing com-- 
mittee for approval of supple - 
^ mental appropridliohs to be 
covered either through reduc- 
tion of existing appropriations . 
or by the reserves on the ' 

budget or the M. o. P. 

-/ 

Provisional working out of 
the contributions to the 
supplementary appropi^iation v 
bill 



Contributions to the 
supplementary appropria- 
tion bill forwarded to I 
the M.b.P, ' " 



Marfcji-Apjc^ 

year 1 - year 2 Review in^. o. P. 



Apr, 
year 2 

May-Jime 
year 2 

June-Aug» 

year. 2 , 



Negotiations - 

Introducing the^ supplementary ' 
appropriation bill in pailia- 
ment" 

Reading and passing 



Working out and publishing 
6f the state accounts ^ " 



Working oiirof contribution^, 
to the ;^tate accounts. ^ 



Economic management by the budget ? * * . . 

^ . t , ' ^ . - ^ ' ' 

Per several reasons the finance.bill is^iot a sufficient basis for an econo- 

mjc budgeting- of the 'public expenifes. The main classifications of the finance bill are 



r; 



based on the division of tasks between the ministers. The purpose of this is 
that the responsibility for the use of each appropriation must be placed only in 
one administrative unit, ^ ' , 

The function of the budget as an admimstrativfc tool for the direction of a 
^ number of units and processes i& thi\s cleVrly emphasized, 

^ But if tho budget structure is. viewed as a means of locating eacK appro- 
priation according tpits economic or real-econonUc characterisfic,in order to 
make possible economic analyses of pulblic activities,^ then its usefulness is 
more limited, , ' - ; . , 

There are*a number reasons forihis, Thebudget^jper^^es-A/C^tfilTl^^ 
up of the accounts based on4he^j3n^m7tgTw^^ of expenses (invest- • 

ments, running costs, waj^ps etc, ) but nof on the aims; or objectives for which 
thdiB expenses are being incurred. Consequently, a comparison of the total 
' expenses- for a particular objective or programme is*not'possible. 

The size of publip expenditure is usually not determined thr6ugh supply and 
demand, nor through any firm comparison of quality standards. This 
^implies that one does not get any control of a possible non optimalityof-the deci- 
sions on expenditures in terms of the preference structure of consumers,. 

The difficulties In quality-rating of alternatives of expenditures tp free 
public goods prevent a .clear. political %¥Igirting of the resource allocation 

Thej2St8 are not directly determinable from thel)udget. However an impor 
tant problem is that the benefits cannot be assessed, because of the lack of a 
price or the uneconomic nature of the price;.. 

PinaUy, the distinction between transfer and real payments - which fi- . 
Jiancially look alike, but in real economics have a, different effect on the resour-^ 
ce allocation - is not always clear, 

^ Thus, the total advantages and disadvantages in decisions on expenditures 
are veiled, ' ^ * . ^ , ^ 

As a basis for economic management the budget Vy Itself is of limited 
value. It is obvious that it is possible to influence ?the general economic activity, , 
but management based on economic considerations is only roughly possible and 
is without reliable possibUities of control, 

The following i^emarks are not espec^aUy related to the budget bUT to more 
general ^economic considerations. 



The starting point of most recent considerations on economic budgeting in 
the public sector has been micro -economics Broadly speaking this concerns the 
economic behaviour of the individual units (persons, business, institutions). 

.,^Two questions immediately arise. Micro- economics is a newer approach 
and, in its content, not as.generally accepted as macro-economics, though 
this does not necessarily make it less reliable and* bperatitnial than macro* - 
economics. In addition, a long and presumably unfinisi *d discussion has been 
going on as to what degree the private -economic optimum criterion can be 
directlyjtransferred to public activities. The attempts towards this are numerous; 
and it is often claimed that the uncertainty of using micr 6 -economic theory' in 
the public sector is hardly greater than when applied to private activities. 

Micro -economics . • ^ v 

Classical micro -economics has three elements which may be looked upon 
as relevant in this cc .inection ; the statictanalysls of efficiency^! the maximization 
of investment dec isionb, and the Influence by the public sector " ^ 

The static analysis of efficiency deals with theiyay in which shorTterm 
profit of an activity c^^ be maximized : two typicid approaches wiU be mentioned 
here. 

Firstly,, one can deal with dispositions based or choice \j^tween alternative 
co'mbfnations'of input which aU lead to a defined output (i, e, cost minimization). 
Secondly, one can, deal with achoice between different combinations of outputs 
(profit maximization), - » - , , " 

These-.two lines of action are^not independent of each other, Thusnhe cost- 
minimijcation is a necessary, buTTiBf sufficient^condition for prof it -maximization,. 
Often the cost -minimization is understood as the smalleiat possible costs, no 
matter whether the resulting proceeds are of a-relevant size or not ^-^and as a 
result no consideration is given to "total -cost -minimization**. The evaluation of 
the output - which in most;cases must.l>e the main goal - is not shown in this 
^•.analysis.' * ^ ' ^ , 

With a minor modification it is jjossible to identify the same fundamental 
point of view in the traditional, strongly specified budget, which was input- ' 
dominated (which means that it almost only dealt with* costs), contrary to the 
'"firame-system, which is an attempt to make budgeting output-orientated, *i, e, 
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including evaluation on the basis of a given amount (franies and ceilings) of re- 
sources. , . ; . , ' 

The naive profit-maximizatioa criterion has been heavily criticized, Espe« 
cially, the assumption of a fully competitive market with full transparency and with 
out monopolies has been a serious stumbling-Wqck for t^^^ in the 

case of incongruity between the price of the productand it^ marginal cost (i. e. the 
cost of the last produced unit); the resource-allocation will not be optimal. 

For public goods - such as educational activities - price setting is 
seldom possible and an evaluation of the product must be random. At ^* 
most one can hope^hat a political goal lies behind in evaluation, so that the ' 
"price" is given from a politifcal estimation of "ihe needs o^ the community" for 
* the goods in question. It must be noted that this does not avoid the weakness of 
the method.. - ' 

A number of organisation-theorists have also claimed that profit-maxirili- 
zation, even in itivate enterprise, is not.the only goal - often ^ even the pri- 
mary one - but that goals like gro^h;Of trade, growth in number ofpersonelor 
general prosperity among the workers are superior goals. 

A third serious objection has been the presence of external economies or 
diseconomies, i.e. the effect of the costs for the individual activity and on the 
whole community (for instance by the firnfs ^Vearing" or contamination of . * 

coUective values). Finally, the whole analysiTis of a short-term character and 

- ^ . ^ ^ ' - ^ * - ' * 

therefore hardly useful for real planning. • , 

} ^ - - , _ 

Profit -maximization in investment behaviour is also a set of^r\iles deve- 
loped in private activities. A later example is the discounted cash flow method. 
The purpose of this method is to illuminate the optimal alligation Qf. given re- 
sou-^ces to a desired production in proportion to alternative allocations - without 
considering the^, already existing amount of resources bound for fixed use. K 
time preference is included so that later retui^ns are estimated lower than ear- 
lier returns. This time preference doe^ not make the jnodel less static, as the 
outlihe for the time preference, ^jcpressed as a discount rate^_still takes place 
at one and the saiae time ahead of the appearance, of the returns. Although the 
theory can be used for longtirne-c^Sisideratibns, it is fetfttic In fcharacter and 
^implies the same 4incertainty as mentioned earlier. 

It is the characteristic -of a "liurely public good" that any amount 
available is foi* the disposal of anyone who demands it. In addition a' 



single coli8umer*8 use of the good normally does not interfere with the possibi- 
lity of others using it. , — 

The good can btf called '^excludable'* if, without any great practical diffi- 
culty,it can be'transferred into a priced good for whibh one has to make a payment. 
Education V- and health provisions - are goods of4hi»-kindr^somheni%e of 
-roads could be thought of as a public good which has to be payed for^ On the 
Other hand, public goods like national defence and the police-system can not be 
dispensated in accordance with individual payment. ^ " - 

Another' reflection concerns the "rivalry" of users in the demand,il e. how 
much on person's use of the resources reduces the ppssibilit^of others using it. 
Education also.belongs to this ,c£^;egory. 

An example of both non^excludabllity and non«rivalry'is national defence ; 
while, for instance^ the radio and television are excludable but do not at the 
same time cause rivalry ; whereas education is characterized by rivalry as 
well as excludability. 

Can this distinction be useful in educational planning ? Education is a pu* 
bllc^good which could be' payed for andTthusthas a price. The rivalry according 
to certain views does favour the fixing of the price. The problem is to find the 
right price, as x s-hard to imagine the determinationf of the price in a classical 
market. For several reasons such a mc**ket does no^ exist ^- and will never 

exist. * ^ . f .^ 

- . jt** . * ^ ' > . - ^ _ . _ . " . 

. Education is, partly a private and partl^y a public good' Alth|ou|^ it is pos - 
^ble to Jhake a division, between the private (foregone income and other costs)^ 
and the public (jialaries, other expen'ses, investments buildings) costs, such a 
ppssibility^f j>r>making a cleat distinction between private an,d public does not 
exist on the revenue-side, Apart from the private advantages derived tvom higher 
wages theremormaliy exist "external econqmies", i. e. advantages which through 
the educatio;ud activities are spread to other than those :educated. Thereby the - 
notion o^ effectively allocating the resources gets another content and may cause^ 
a weakened-rivalry. Also the excludability poay disappear^ as a fixing of the price 
will be, far more difficult. The determining; point of view will be that this automatic 
spread of the advantages is a strong argumentfor education to be payed by the public. 

Meanwhile^ the traditional efforts fk*om the public have been more devoted^ 
to the control of^the legality if the budgets than to their economy. This practical 
point of view has produced a budget which especially the accountant, an^l the 



auditor could use in registration and control, 'but which is of little use in making 
allocation decisions. « 

Given the background of growth in^l^e public sector a greater interest on 
returns ft^om the purpose of education would emerges This brings one to the cost- 
effectiveness point of view which enables one tocompare pne activity with the 
other; The interest wfich untirnow^h^^^ 
the output on the resulting problems of resource allocation. 

Cost "benefit .analysis . ' 

When considering i)roject evaluation, . the technique of cost-benefit ana- 
lysis is Msed as an instrument for a comparison between the costs and revenues 
ofXgiveri activity. From e>:perience the definition of the relevant .costs is one 
of the difficulties. This difficulty is^psrha^'s not the most important one": The 
main question concerns the indit»ect costs, i. e, the costs whiclj are incurred by 
the students and the community because wage incomes are zero* (or yery low) 
during the period:of stuiJy. ase costs ^o not appear in th? budget 

The other, and ^tdl greater, difficulty.^ lies in the evaluation of Ihelbene- 
fits. In analysing benefits from education one is f^ced with insuperable difficul- 
ties which will be mentioned later First, we will summarize the conditions 
which according to Prest and Turvey^^fdemand closer consideration on the theo- 
retical level : - * ^ , , . t 

\ * 1) The definition of the project, A theoretical definition very seldom cau-"* 
- se« great dtfficxiltie* whereas a practical definition in the iight of the existing 

variables of decisions is normally far more difficult. The project needs to be' 
. delimited and defined in such a way that it is in accordance with the possibilities 

for making decision* witliin, the existing decision-structure. 

2) External econoniies and secondary .benefits. It is o'ften assumed that ' 
countries which ^pend a lot on education ^ta advantages which cannot be mea- * 
sured in monetary termr. For instance, a higher level of political consciousness 
more cultural goods, a healthier population, an environment stimulating intel- 
lectual work and new knowledge/ a more flexible labour force and a number of 
advantagejs for ftiture generations. " 

3) The extension of the benefits over timie. As previously Mentioned the * 

— — — — / : ' ' ' ' ' ' ' 

(1) A,H> Prest & Ralph Turvey, "Cost Benefit Analysis A Survey", Economical 
Journal, LXXV, 1 965, 



revenue of education i« very long-lasting, Thii givei two possibilities of measu- 
rement. One can either try to make a judgment on the value of all the years and 
weigh them according to a certain time-preference (rate of intereft). Or one 
can be satisfied by seizing the measurable and definite short term benefits and, 
thereafter; either forgetting the Icmgterm benefits or adding an estimated value 
to the measurable benefits'. . " - 

The existence of externalities is the primary characteristic of social cost- 
benefit in relation to private cost-benefit. Many attempts have been made to 
get a definition of thi? - best known are those made by Becker^ Blaug/ and Den- 
nison, who, independently of each other, have reached results which are at 
least not contradictory, although they differ considerably. Simply to^jmit the^V 
calculation of externalities would be such a strong v Brestlmation of benefits 
that tfie method is invalidated. The situation may result where the private cost* 
benefit gives an unprofitable result while the social cost-benefit makes it quite 
profitable, fThe opposite is said to be the case tpdayj 

The calculaUons of the costs often leads to long discussions, A workable 
definition seems to include thrf e descripticms of costs ; 1) a.number of expenses 
in kroner ; 2) the costs by using time - these are most often not evaluated - and 
3) the disutUitjr of a givtn activity. One can argue^t the last item automsti- " 
cally will influence a selecticm based on the size of the first. Therefore, it can 
be omitted. Disabilitjcor inactivity has, by the way, never been determined. 
Meanwhile, the application of time is a significarit opst -factor • whether it is 
measured^ in cash 4)r not. \ - ^' 

From the finahciaf considerations of the state « and this is probably a 
more relevantjudgementofthe existing budget -proce^i3 thmi a real (resource) 
economic consideration - the income-transfers (es^^cially grants and loans) 
have to be included. An interesting field is the siib&titution interval betv--en the 
time-costs and*other costs^ and some reflections on' ^is may seem relevant. 
The fact that the.teidenc;jr of the substitution goes f^om veal-costs (time) towards 
transfer-costs (scholarship and cheap loans) merely implies a greater economic 
pi:;oflt, : ' \ , ^ * 

A definition and estimation of the rate j>{ rijturi!^ Jbas been a very difficult 
problem in nearly all cost -benefit analysis, TWs factor is normally split up 
into two parts, Jhe first expresses a social, marginal time -preference for giving 
up present consumption in favour of future consumption. The second measures the 



rate of return expressing the social opportunity cost of capital. This further 

- gives'the value of capital in alteri»Uve ap^icaUoos. Providing a fuUy competi- 
tive- capital-inarket the market-interest eyide^Uy wm reflect^both. The know - 

- ledge of such a rate of return is hardly a condAtjon Tor using the method. Ins- 
tead of this, one can €^ate with ^ternativerreturk-values to find out at which 
level the investment changes from being unprofitable to being profitable. 

~ ~ ~ ' c 
^ Regardless of this one-comes back to the eyerUtSting problem in cost- 
benefit analysis in the pu',Uc sector : the cMts must be paid by a purchase in 
money while benefits are only ieWom sold. As a result, undoubtecS'y, the cost- 
benefit arguments have evoked a bad conscience^ several budget makers in the 
public sector who^^e only conceriied with costo. ^ ; 

Output budgeting - • * 

With these background considerations, Actual dutput budget ing may be a 
central quesU5n. The basic idea is here to ^ither aU thex-ost-tflements of a 
well d^ined ta8k(fiwcUon oc project) in order to make a dh-ect wei^hling ot the 
project.ana^osts. Whether the weighting should b^ made on ^ cost^efit prin- 
ciple or on some oth«r'principle is not flxed in advance By the idea of output " 
budgeting but depends on the.strwr^^ 

—The division into>ncUons wfll cross the adnuniste-ative or jurisdictional 

linei^ This need not be a principal - but may be a practical hindrance foraspUt. 

tuig up of the diffeiints ftmctions.in the budget. M<«« Ukily, the difficulUes are 

engendered by the traditional sjrstem ot information, based oh the principle that 

p^imwrily the formal" appHcaUon of money shaU be controUed: Wheih^ the mo- 

n^y is in an eindient way and for WeU'defined goals, and whether non-mcne- 

tary costs and benefits are involved, are questions which the present accourt^ 

ai e totally unable to ta!ce up. fa additioi^for inaking decisions it;woidd be^con- 

vemeni to know a possU>le discrepancy between mar^nal and average amouhU 

on the input- as welLas the output side 

^ * - ^ ^ 

The budget estimate ' — . 

Oo^ budgetinir i» an innwatioh of the 60'«. Previously, budKetini^ was 
largdy incrementil. based on the latest accounts. During the Ute 60'r a special 
iijterest for tte expansionary ax^eas expenditure began to shwr.Fromthis. cen- 
tral direction of the buegetai^ process was infroduced. vWch had as its most 
«rtstandin» results the budget frames and the ceilings for the numbers' of em- 
ployees. '■ V =■ - '» i- 



A coadition for carrjriq^ out the central direction i«.loii^erm budgets. 
With this a morc^ relevant time dimeri^ion is put into the hudfet procedure. Go*, 
vernmental action can seldom be evaluated solely^b%n Us effect in the first 
year. The future consequences therefore ouffat to be displayed^befoi e decisions 
are made, H e. before ah initial appropriation is given. ^ 

- ^ ' '%t ' - - 

But here two difficulties arise^ In the first place the finance bill is oaly\ 

annual, and according to theConsUtution it cannot be otherwise. Secondly, 

there is a^political^dislike of entering into large future comrtitments. Often thcr 

,hai been an ambiguous attitude iiTtfecisions on major projects caused by a 

desire to start projects of Monf -term character, accompanied by a disUke of 

weighing the economic consequences in th^ lon^ run. ^ ^ 

The budget frames are fixed in advance.by the Mmistry olFSnafice and 
may not be exceeded in the actual budgets. The frames give quantitative limits 
f or qoalitaUve evaluations, and these evalnation§are, in principle, delegated 
to the individual ministries* Formally, it is not practised very much. Marginal 
budgetii^ i^ typtcak A reorgamzation towards |4rQcram-bud|getmg, ndiich is - 
made possible by ti^ l^rames, has not been utilized to any esctrnt so far. 

The ceilings of number of employees, too, are established in advance 
by the Ministry oCKnance. They express fixed maxima for employees of ea^ 
ministry. The purpose is to moderate the in^ease in public consumption of ful- 
ly employed persons. ' 

The control of the ceilii^ is carried out by the Cbmmittee for Control of 
F^sts and the Ministry of Finance, and gives both a powerful role. At 
the same time this can lead to an unfortunate centcnring in the budlget process on 
t^ salary expendidires and n^beglecf of the poss&ilities/or substitution between 
salaries and investments or salaries and other cbsto. 

The instrumenU of mana§frment are thus concentrated in 1) control of the 
ceflings of positions or posto,2) fixing the budget framef^ and 3) control of new 
legislation. The political lack of int«*est in sUtii^; precise goals has, as it% 
.effect, n certain negligence In the preparation of the budget estimates. To n 
certain degree the ledger estimates msy tu^ n out as a I'pi^i^ up" ^ appropria- 
tion bOls without goals. Finally, even the longer time dimensions of Ifie estima- 
tes are too short n time -perspective for maiqr projects. 

Perspective plannin g 

In the autumn of 196$ the GoverC nent initiated a study of problems relating 

A ' ' - _ ' . 
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to'the establishment of long-term priorities for public expenditure, including 
the interdependence of trends in public, spendihg^^ naUonal economic perfor- 
'mance, in order to strengthen the long-range planning of legislktion and cenU-al 
.government expenditure. . , " - _ 

A working party, set up to orgam^e and implement the study, was asked 
to sid>mit a report on^ts findings within two years. 

In January 1969W working party issued initial guidelines for the parUci- 
paUon expected or government departments iii the conduct oi the study. The guide 
lines laid down common assumptions'for trends in population, manpower and ' 
economic growth as well as provisional directives for the contributipns to l>e 
made by the individual departments. The departments were asked to describe 
the movements recorded in recent^ears. especiaUy foci their major fields c^ 
esqienditure and the factof^s determining the use of resources, and to forecast 
trends in resource utilization up to 1985 in the li^t of existing legi^ation and 
the current d^ate on objectives. 

.Since the late ISSOs^ Denmark has e^rienced an economic expansion ot 
unusual dimensions'.^ mirou^out the sixUes, high levels of employment and ra- 
pid improvements in protecUvily made total output increase by an average rate 
of 5 per cent a year wlule the work weel^ was reduced. < ^ 

Such a fast rate of progress inevitably generates tensions uid problems^ 
and resistance to change nr ay easily give rise to undesirable side effects. One 
of them was ii^Uon. Another was the ^x>wiiig external deficit. Both may be 
seen as cnroUaries of heavy domesti^ demand pressure v which, while having 
probably conta^^ted to the acceleraUon, also show that the forces thus Released 
jur^e difficult to cootroL . ^ / 

One of the principal aims of the study was to consider whether and under wha 
condiUon% the growth ol prosper i^ could be maintained. 

Even if there are no indicaUons to suggest that technological progress . 
will s|ow dowii, developments at the beginning of the meveiAies af^ar to t>e shif^ 
tine in a manner that «vil^ have unavoidable repercussions on the fojrnmlaUon of 
economic poUcy. These difficulties \ ill involve particularly heavy burdens in 
the next years. , / _ ^ ^ - 

« _ - - ^% 

The pr iacTpal aim of the long-range study was to elicit information which ^ 

could serv^ as a piideUne for current poUcy-decisions. The absence of such 



f»8 



information had been felt before^ but more exacting condition^ have ma4e it 

increasingly necessary to provide such information. " . 

/— 

^ Since most decisions on economic policy are ipso Jf»cto strongly influenced 
by the conditions prevailing at the time when they are taken, they are generally 
based on a fairly limited context although they usually reach far into the^ future 
and affect wide segments of the economy. Hehce^ there is a need for a wider 
and more coherent perspective j>f the factors to be considered when important 
decisions on economic policy are to be taken. 

There is; in partiodar^ a need for {nrojections 9! ^eseft trends and fcx-e- 
casts of potential changes. The purpose was ill fact, to make such broader and 
longer perspectives available as background data for planning of significant ele- 
ments of economic policy.. ^ . 

5eeing that projects started now, (e. g. traffic installations, universities 
and hoF^'"tals) will, still be in operation for many years of the next century, i?^ - 
may well be asked why this stu4y does not reach beyond 1985. 

The answer is that in a worl4 of iitapid and ^weeping change such studies 
would be of a very academic nature. Speculations reaching mcnre than fifteen 
year^ahead might serve a useful purpose in the planning oC a development i«*o« 
jprammefor a backward community; but they would not be of^much yadue as in- 
<'dicators of.potential trends in a wealthy country like Denmark^ Even parallels 
with develc^ments in the United States do not offer many clues;, Studies* with very 
long perspectives would be more in the halure of a research prj>ject and could, 
on present knowledge, offer little guidance for decisions that' must be taken 
within a short s|>an of >ears.^ ' . * 

So the aim of the present study-is the less^axnbiUous one oTproinding a 
wider backgrouml for curreiU decisions than the limited perspective of 4-5 years 
that is a typical featiU'e of medium-term budgets. 

The study is based ^on the general assumption that econ<»nic growth in the 
world around us will be maintained at a high rate and %^thout excessix*^ fluctua- 
tions^ throughout the period from 1970 to 1985i / v 

'The rise ia public e3q>enditttre which the^eport suggests^ will be rather 
slower than it was in the sixties, but the physical resources available for expan- 
sion of emplosrment and production will also diminish. The sixties demonstrated 
that it U much more difficult to keep the*;economy under control %|hen the public 
sector expands at a faster t.at»:than output during an econ<q(nic expansioiv which. 
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in itself, gives 1 strong impetus to private consumption and investment. This 
tendency is likely to persist in the coming years. 

5^ In the e^ablishment of priorities for public expenditure it should be borne 
in mind that public Rector activities cannot be evaluated solely in the light of 
their imm^iate relev^ce to welfare. 

jEducation is a significant example of problems encountered in the assign > 
ment of priorities because it has vital bearings on the performance of industry 
and on the quality of public services and alsorbfecause it'is, In large' measure, 
the foundation on which individuals shape their lives: Educaltion is, iafact, an i 
integral element of social and cultural progress. ^ ^■ 

The sixUes witnessed an ej^ansion of the educfation sector of such dimen- 
sions that it now takes close to 6 per cent of the national product. Moreover/ 
many more persons over the age of 17 st^ m education and do not enter the la- 
bour market. The resultiJig loss of production is particularly noticeable for 
' those parts of advanced'and adult education which extend over several yea^s. By 
1985., the total expansion of the educational' sector will have reduced the tptal 

number d man-years ayadable by 85, 000-\00, 000,. " - 

- ~ " #^ - r ► . 

iThis loss^of producUon, representihg^ several billion kroner^ cannot be 
added directly to the amount allocated for educaUon, because that loss is a pre- ^ 
condition for the increase in. productivity achieved thrv^gh education,which, 
therefore^ is assumed to offset the entire loss - though with a considerable time- 
lag. If, however,. studies canbe shqttened.withoutloW*of quality in education, 
direct gains wiU evidenay be achieved through reductions in the cost <tf education 

as well ^ in the loss of production. 

^ " - - ~ ' - - 

Such changes have, in fact, been proposed in the contribttUon received 
from the Bffinistry of £(dkication for this long-range stu4y <^ ecoriomic planning. 
These proposals represent the first attempt ever made tb draw up a general 
plan for the_ entire educaUonal system. This work'^cbvers such a^vast rai^e of 
problems that the preparation ot detailed programmes and curricula had to Kt^ * 
deferred at this stage <rf tlie study. When p<aiticai>pproval has Seen obtained, 
this work must play a central role in the further platining operations. For the 
purpose of this study, the special vilue of the Ministry's contributipn is that it 
Sheds light on possibilities of buUding upV system <rf education which wiU requi- 
re less resources and thus .involve a slower rise in expemfiture than expansions 
along traditional lines would.: ' 

0 ^ . _ 
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In other parts of this study it has been assumed that over the next 15 years 
a large proportion of sphool leavers and graduates - {n^obably no less than one 
third - wiW find employinent in the public sector. The great majority of them 
will go into social jnr health services. This wUX require rapid expansions of 
those parts of the education system that prepare students for such work, which 
mostly requires jstudies of medium length <3 -4 year^). 

The education sector willf incidentally, expand vigorously by its o%^ mo- 
mentum and wUl therefore need many graduates for Its own use, especially for 
pedagogic teaching and training. * 

In the field of education, planning must of necessity cover very long periods. 
Many circmnstances will cl^emge during the time-lag between the approval of 
plans for expansion and the stege when school leavers and graduates join the la- 
bour force. FlexibUity is therefore essential, both in the educaUon system as a 
whole-and in individual fields of education^" ^Tp that end, shorter basic study pro- 
grammes and extended systems of inservice and postgraduate training can be 
useful. - 

An expansioa-Of the^educational facilities is a'^«cbnditioa for implementa- 
tion^ of several of the existing programmes for extension of puE»iic services. - 
Central planning authoriUes must therefore keep the rates of esqu^sion foreseen 
for individual sectors consistent with^the teachii^ capacity that can be provided 
for them. ' — ^ ^ 

. It was not within the worfdng party's terms of reference to suggest detai- 
led guidelines for the assignment of prioriUeV That is the primary responsibi- 
li^ of the Governmertandthe PolketingJ^ The material J?esented 

in this study is inten^ to raise a nuihber of question^ for consideration in ^ 
more detail. ' . \ ~ ' ^ f— , 

In conclusion, the working party emphasizes that it is a fundamental con- 
dition, if changes in existing priorities are to be made on airadequate basis 
and are to have the intended effects, that the necessary instruments of manage- 
ment and control are jprdrvided f<Mr Uiat purpose. Lack^of comprehensive back- 
gTMMWormation and inadeqiMte reguUtory machines^ in fact, among 
the factors which contributed to the steep rise seen in public expenditure during 
thesixUes. * ^ ^ 

The principal siibjects for further deliberationin c<mnection with problems 
of management and control are, briefly, as follows : 



- the study revealed an unmistakable.need for more and better planning in go- 
vernment departments and agencies ; ^ 

- the study did not result in any concrete plan, and the chief value of the findings 
wai be the extent to which they lead to continous planning activities, in the cour^ 
se of which long-range tentative projection's. wiU be followed up by more speci- 

^ fic planning for the next few years ; these activities can also provic^^ a firmer 
basis^for the current preparation of central gdvernment budgets ; 

- the current flow of information available to government departments- and, ' 
consec^ently; to the Gov^nment and the-Tolketing - is definitely inadequate 
and received with much too long delays ; even the information that is avaUable 
is not always obtained and analyzed sufficiently to f orjm a useful basis ^or deci- 
sion-making ; it has been suggested - often enough - that the purely administra- 
tive functions should be taken out of government departments in order to enable 
them to concentrate on overall and general management functions within their 

^ respective spheres, of responsibility ; these suggestions should be carried into 
effect ; ^ ' > 

- the inter-departmental exchange of infori^atipn is inadequate ; this is 

no doubt a corollary of a deep-seated Danish tradition for every government . 
department to be regarded as a separate and self-contained, entity ; it is equadly^ 
import *Jiat relationships between the central government and local govern- 
ment authorities should be taken up fp^ examination with a view to ensuring a ' 
*^J>etter coot:dinati6n of decisions ; local goverments are responsible for a large 
- _aJnd Rowing sbar« of public expenditure - so large^ in fact, that planning for 
central government spending alone will; become insufficient ; it mustbe possible^ 
without encroaching upon significant^intrinsie values of local self-government, * 
to bring lo^al govQrnm«>nt budget work within a comf^eKensive framework for* 
the planning of all public sector activities, commensurate with the total poten- * 
tiaX of the national economy^ 
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- Chapter 5 

THg'MNISTRY OF EDUCATION AS A 
PLANNING AGENCY 



> ^ 

by 



Ni^s Jgammer-Jespersen 



Summary 



In the'first section it isr argued, that the intention of the Ministry of Edu- 
cation in joining the project was a desire toestablisfi a better budgeting - and 
planning - procedure than has been used up till now. - 

In the two following sections the organization of the Ministry and the bud- 
get-cf ilings are discusse^^ - 

After a short recapitalSlion of the budgeting procedure in the Ministry of 
Education we discuses sbme^problems arising iijoin the relationtf^between ft^ 
Ministry of EducaUon and the Minista»y of Finance. It is argued that the control 
tfiat is ^e^ised by the Ministi^'of Finance seems'too comprehensive^given a 
budget -ceUing system. Further it is concluded that the 3oard for the C6ntrol of 
R>sts is superfluous since'tfie use of manpower is aiso governed by a ceiling. 

Other problems arise.from the fact that all postrsecohdary ecfaication is 
noft organized in the Ministry of Education and hence does not belong to a common 
ceiling. .Some of the problem^.espNecially in plamiing>iil probably be avoided by 
the implementaticn of a new structure organizing the institutions in centers for 
post-secondary education. - . - 

ist cpn^uded that the Ministry as well as the institutions of higher 
education are best served by cooperation and^ improvement of the administra- 
tive abUity^ Weassume that a^major step in this direction is taken by the ten-, 
dency to organize penter 8 of j^ost-secondary eifocatiom^ ' - ^' ^ 
The Mihistry'slntentiEons in"^j6ininli^ "theproject * . - 

When the miistry oi EducaUon joined the project it aslttd for an investi- 
gation of ^e _g098ibilitie8 to improve the quantitative bases, for decisions 
concerning budgeting imd planning of higher education. 



The desire was the creation of a quantitative budgeting-and planning pro- 
cedure that'would give the higher administrative and planning bodies at the 
institutions, as well as the cfentral administration (the Ministry), the possibility 
of evaluating the wishes and the needs*S^the individual institute. Faculty and 
institution (University) witlvreference to4he composition <if the total budgets in 
respect of the educational and research policy that is cpried out. It was espe- 
cially^mphasized tfiafl basis for calculating the budgetary effects of alternative 
educational plans be created., ^ / ^ 

The organization of the -Ministry brsducation, ^ - 

The Ministry of Education; is organized in one departement and four direc- 
torates({l) ttie^ primary schck)l and teachers coUeges/, (2) the secondary high 
'school jSXthe v.oc^jtional educations-and (4Hhe continuation schools; The depart- 
ment is orpnized in three divisions, one covering general matters from the 
dirertorates ahd legislation in thos^ areas, another covering building cons^ T ^^? 
truction'^f>r institutions under thej directorate^ and. a third division for the hig- 
.her education. " 

Matters concerning- building constructioh for higher education is placed in 

a special administration paiftly outside the Ministry. ^ 

. ^ - . ' - ^ - * 

The" division fdr higher education consists of three*offices \ one for budget 

arid personnel mattef's,wkges, ^appointments, promotions and general questions; 

one for curricula ana examination r^^ admission rples and planning (4-years 

budget; manpower programs etcj;and one ior interhatibnal relations. 

Budget-ceilings allocated tothe Ministry of Educatfen * ^ r 

- J accoruunce with the administrative structure of the Ministry bu^et- 
ceilings are set for ; _ ' ^ 

1) The Ministry ^itself including grants for a munber of internaUonal 

' '■^j^ ^ ' - - - - 

\ «^ activities. 

2) The primary school, teachers colleges, coirt » 
dary high schools 0tc. , t>ne ceiling for- ruiuiing costs, another for 
consfruction*" _ ^ * ^ 

B) Research and higher education, one ceUlhg 'f<»- running costs, anotlier. 
' for constructioh; ^ - . ' * , 

, 4Lyocational educations; one ceUing forerunning c5)8t«^another f or ^ ' 
construction. ^ - . / ^ 



The manpower. ceiling is allocated^to the Ministry as a whole. The reasons 
- for this are discussed in the previous chapter, ' " 

Budgeting proceduresan the Ministry , A^/* 

I. . V Ministry of Education receives the ceilings from, the Ministry of 

Finan'ce; it first of all has to allocate th^jnanpower-ceiling between the diffe- 
rent dwisionfe-'and* directorates. The research and Ijigher-eijucation di^sion gets 
approximately J0> of the total' ceiling-, in 1971-72 tliis amounted to 1^693 posi- 

tions increasing t6 14190 in l972-73» ' - \ 

. ^ . • . . 

■ ■ - ^ ' ^ ■ - " - >' - « 

When this is done,, the division^tsmp^a proposal for distribution of the 

ceilings among the^institutionsbelcMiging. to the area of research andJiigher education. 

The criteria underlying the distributionf or 1972-73, was a desire to avoid - 

general decreastes in standards! The reason for this rather pessimistic starting^ 

point was a severe decrease i^the expected manpower -ceiling for 1972-73. 

For 1971-72 the Ministrjr requested 13^863 positions for the.research and 
higher education and 13^693 were accepted by the Ministry of :Finance and the 
Board on Contrql oflbsts^and at the same time tke'ceiling was loweredfrom 
15863 to 1^93 which was a Kl^w procediure, UpHo nowthe Ministry of Education 
" 4ias had disposal over re3e.c#d po8itions>hich meant that one year after wai^ds it 
^could at least reallocate rejected positions tbgether witl^^e increases up to xhe 
new ceiling. The expected ceiling-for 1972«73 jwis wVcj/was an increase 

of 903 positions compared with the number.ofaccepted ptJsition's for 1971-72. 
Hqwevet only 14190, positions can be realised for 1972^73 leaving an>crease of 
4S7positiqasi areduction of 406 in iieexpected>>sition8. The 497 newpositions were 
not enough to secure an unchanged standarji at the institutions of high if" 
.we accept that the measures of standard are (J) the ej^ected np^inber of students 
per tenure teacher-position, (2) the ratio between technical and secretarial 
^ssfstance and the tenure teacher-positions, " - 

TXnother problem is that; only the uniyersities in .Copenhagen and JVarhus have 
free entrance, the_ other^institutions have restrictions on^adinisbion. The Minis- 
trylherefor'e allocated no new ppsitions toinstitutions with no increase in enrol- 
ment, ^coftdly,„4n order, to secure |piaihimum of relief to the open-door u^Ver- 
sities the Ministry allocated a number of positions to institutions with restric-. 
tions, but planiied increases in enrolment, ^ number of positions being l^ge f 
* eiioughSo secure at least an unchanged student/teacher ratio. Finally the ^ 
remainder was^aUoc^ted to the open-door universities > " 
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^ The budtfet.ceUings were setup according to the number of allocated posi* 
tions/and then corrections were riiade for differences between the number' of 

, teacher-positions required for an unchangecf stiident/teacher ratio arid the expec- 
ted nundjer of teacher-ppsitiwa requested ou^f the total, number of positions 
allocated to the institutions -so that it was possible io b^y a number of non- 
tenures. ^ , - r' ; v v * 

. The^next step is that thfe institutions prepare the^ budget proposals, which 
are then forwarded to the Ministry of Education. The proposal' from the Uniyer. 
sity of Copenhagen will then contain a distribution of the budget-ceiling on the 
accounts that are^sed in t^ budget and a distribution of the positions on the 
different kinds of manpower used at a university. The procedures at the'Univer- 
sity are discussed in Rsurt 11, chapter ^2, 

The different proposals are then gathered in the Ministry of Education and 
introduced into the total proposal for the- research and the higher education. 
Some prctolems ^ . *• Y ^ ^; 

- The major prciblems seem, to arise from the fact that the Mi^etry of 
Finance does not fldly-accept the consequences of the budget -ceUing system and 
from the way in which propossqs for new positions have to be handled. 

First of all the Ministry of Finance is not>ery fond of contingency funds 
outsideiits own budget-accotmts. >condly every hew posittep ha6^ to>e^allocated 
to the lowest possible ievel (the Institute) when it is proposed and it must b^ < 
accompanied bra careful explanation of why it is^rdpised and a descri^ion of 
the work*that i»4o:be done.. 

The official projections of the student population seem fairly good a? lon^ 
asc^institutfons and major study fields (e.'g. Social Science) are concerned. Ho- 
wever, inside these iriajor fields many tknga can happen from one year to the 
-next. The number students in one subjert c^an show a sudden and sharp incr», - 
ase^buV it is often.at the expense of another study in. the same major field. ;lf 
all positions are- allocated beforehand^ then ta^oubles wUl arise which 
could be avoided^ if it was possible f or >;e iiistitutions to set up pools W new po- 
sitions for the m'ajor fields and then allocate them to the individual studies when 
.«*the stiidents show iip. ^ ; . ^ 

- " . - " ^ . ' . . - . - - , * ^ 

This is the same reason that lies behind the Ministry of Education's. d.efeire 
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to hold back money as well as positions as contlngencies^o.this.is added^ 
fact ,that a number of plans for new activities exist but not in such a 
form that a proper budget can be set up. The'^Minietry has to estimate the costs, 
and the manpower needs and to keep appreciate ccmtingencies. ' 

But the Ministry is not able to use these contingencies without acceptance 
from the Ministry of Finance as well^as Aromthe Parliament^ although the Parliament 
has accepted the contingency funds^(on a special budget-account). However^ the 
parliamentary control over the public^s^use of money ano? manpiower states the 
reason for double parliamentary acceptance. But we see no^Jrea8on thut the Min« 
istry of Finance has to be involved, unless it expects that the Ministry <if 
Education will not respect its ceilings. But if this is the case there is no reality 
in the system of budget- ceilings. The same thing goes for the positions. Why 
should k central oody (the Board on the Control of Ibuts) accept the establishment 
of every new position even inside the manpower ceiling ? There seems no rea- 
son to |>elieve that either the Ministry of Finance or the Board on Ccmtrol of 
Posts should be more competent to evaluate the proposals for new teacher posi- 
tions than the Ministry of .Education ; at least they do not tell'anyone about the 
criteria that they use in Accepting or rejecting new positions. Therefore, the 
existence of the central control in the Board (m Control of Basts apparently often 
results in the fact that the\institutions avoid difficult choices that really should 
be theirs. W^need therefore to say that the Board on Cdntrol of Posts is super- 
fluous and that*tKC<M)ntrol in the Ministry of Finance is too comprehensive. 
Organisational problems ^ . . > 

In the planning of higher education one has |o be^ware of the development 
of other Institutions of the post-secondary education sector^ A number of these are 
under the Jurisdiction of the directorates, for instance the education of teachers 
for primary schools, teachers for kindergartens, the^chdois of Economics and 
business Administration, and others belonging to different ministries, e.g. the 
training of architects covered by the Ministry of Cultural Affairs, of socialadvisers 
coveredbytheHinistryofSocialAffairs, of nurses, coyeredby the Mihiiitry of the 
Interior* ' . . * 

As these different types of.educations^elon^'to different directorates and 
ministries they also are subject to different budget -ceilings. This makes it dif- 
ficult to look upon the post* secondsury educations as a whole. Further we cannot 
be sure that the other minisU'ies give full attention to educational aspects when 
they allocate their ceilings, of which* only a minor share goes to educational piff- 
>pose8r 



The Minittry of Education is fuUy aware of thi« and for it. own part con- 
•iderationa on the' internal structure are going^. . " , 

„ Purthermwe there is a clear tendency towards oirjjanizing new education and 
expansions of existing education in centers of post-secondar^^e^c^ation. By 
doing this aU kindf of institutiohs willb^ situated in a.center Irre^ective of 
their legal attachments, THe centers will be organized with a'G6verj»ing=Board 
Srepresentihg institutions belongihg to the center. In this way we hope that%e 
^ shall be able Jo avoid most of thk prioblyms arisini from the existing org«,iza- ' 
tion of the po8t.s6condary education. 

Conclusion . ^ . . . t 

An improved basis for decision-making »t the ministeriarievel wUl be an 
advantage for inititutions .as well., « will stre,|^en the position of the Minis- 
try of Education so that, }t can overcome somr oi the weaknesses to the budget- 
ceUiog system as it is administrated today. 

The task jcr the~Mlnirj.y of Education is kt the same, time to take care of 

the interests of the publiq and the^injtit^tions of higher, education; The interests 

of the institutions of higher education are l;!est looked after if a basis foi- deci> 

sion-making^can be provided that wUl strengthen the position of the Ministry of 

Education. The interests of the public must b*|»rceived as positive with the 

only restriction being thattheyari subject to.scarce resources. The Ministry of 

Educ»'Ion then has toallocnfe the^«c*rcer..ourcesbetweenthe different research 

and educational activities. ,o that we at the same timfefUlfU the political objective^ 

and- coordinate the. acUvitiy* suish that the resources are usedinanefficient way ■ 

(mtoiraizing the wamge). This tlsk can only be car/ied by 4 cintral jLuthority ■ 

th^tchas the necessary general viewi To make .this a best possible'^lutidn It.^ 

wiU^)e nWe8sary to obtain ttitposlUve cooperation f^omthedecerifrri^^ . ^ 
institutions. , , " . * - , 

,? • 

- The Ministry of Educatibn i» now considering reforirf*! it* internal struc- 
We with regard to problem* that neidio-Te solved; Sec ewfl ten- 
aency towards organising t|;e Institutiohs in centers of post-iiecondary education. ^ - 

which in itSeUsh6uldifept.ove the administrative captoiUtyatihede^ 

level.-' • ■ -. ->•;,{'••--..- -V-- ^ ^ . 
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Chapter 6 

"^ SIB<ULATIC»I M<X)EL OF AtlNl^ERSITY 
Niels Hammer-Jeiipersen ^ 
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'Summary _ ^ * " ^-^ ^ _ ^ 

A university can be looked upon 
parameters or technical coeHicients. By coi^centratine its disois8ioi»^mthe 
parameters the konsistoriuuLwill identify the specinc causes for demands on 
\ resources, and it should be able to calculate the consequences'^o; *>t»fg t»j the * 
parameters, which are l^hjn its <^<>p^P^> ' " '--^ 

The simulation mocfel is based upon a student-flow modeL The input of 
students is4ooked upon as given from ixitside the university. It will then be the 
transition coefficients that^det^mine the totad mmiber of ^tudctits, in faculUes 
as well as in the a^e^ate. The nomber of teachers and then the te^aiii^ <^par^ 
• city can be calculated directty from the number of indents, when information is 
given on studrnt/teacher raUos ami structural pvameters determining ^ 
composiUon «)f the Given the nund>er of teachers and other en^aoyees it 

is J>os8ible to calculate the budget of the universi^. Final^ a staff-flow model 
is set jip, which makes it possible to see if all promotion positions can be f flled 
or not, and at the samae_txme ensures that the staff is not reduced by mofe 
than those lewingvoJuntarUy cr retiring on a pension. A sir.ulation model 
can be useffto c^culate the consequences of ait^rniative developments in the 
parameters. Furthn^cme it is also possfl>le to calculate the future consequ'en- 
ces of present strurtiaal changed The university must Uien evaduate the coose-- 
quences and decide on them. The furoblcms around^ the simulations are discus- 
sed afr we present foun different kinds of simLlations : What are the consequen- 
ces 4:)f an arrangement which reduces the student pressure on onfl^ or more fa- 
culties ? What wUl a change in th|? stu<]ty plans ie&d to ? Can thtfanadel^ used_ 
in the ctfse where we want to reallocate resources ? As the last iUustration we * 
will discuss^e question of howiongcit will take to carry out a new ratio bet- 
ween professors and other tenure teachers > this new ratio cheating a number ^ - 
of new promotion possibilities^ 

. : . . , , 81 * ' ' ; 



The jNreconditions for the practical use oC a simulatioa'&odel are tlie fd- 
loving : First, which parameters iure^xofenous and which are endofenous. Se- 
cond,, it is decUive that the model be based on a complete an^det^led analysis 
of the structure w ftich it is supposed to describe, llurd, the continued work 
with the model demards that the information system is always up to date^ There- 
fore we need to have a discussion of the informatiott sjnrtem to see whether it is 
adeii^ace or not in iU current siUiaUon. If it is inadequate then we need to find 
out the weak points. ^ 

In the last sections of this chapter^we present the mathematical formula- 
Uon of the sxnmlaUon modeL The first one contains a complete list of param^ 
tcrs indicating if theyrare exofemms w endog^uiow. 'On liasis of the mathemaU- 
cai formulaiUon the model has been programmed for^hecoinputerusinettMUBM ^ 
360/75 FORTIUS nr. ^ ---^"^^ 

Introduction ^ ^ ^ i 

A simulation model (or a forea^ modelLcan be constructed in such, a way 

^ that it can calculate the bud^for the university. 

- ' *^ ' : , — .. — 

The values of the parameters are the fovemii^ elements of the modeL 
HecisioQS at the university shcMld concern the parameters, whose values are 
under cootroi. The model can then calculate the consequences of postulating 
alternative values of the parameters. ; * 

The Konsistorhmr (or faculty etc. ) can askthe administration if it is.pos-^ 
sa>le to realize a certain set of pu^eters. The administraUon can then calcu- 
late the consequences and answer >es or no depending cin the restricUons of 
resources. - ' ^ ^ ^ ^ ^ 

With regard to the parameters one criUcal question is If a change in oneof 
the parameter wiU lead to a change in one or more of the oth«^ ps^ameters. 
For instance a change in the app^ltitmeirt-policy can lead to a change in the«mployee^ 
attitude towards tli« universityjind this can affectihefrequencywith which teachers 
leave the university. ~ 

- R<yweven •« a starting point the individual parameter-vaities^are supposed 
to^>e in balance. Any work on the model wUl then be under a^ceteris paribus 
condition. Ev«i if it is suspected that the ceteris paribus -restriction is not ful- 
filled^ then it im still possible^ to uso the models J(n ea<jl» simuiaUon run it U 



possible to calculate the consequences under a ctteHs parilMts condition as well 
as undei^successive cSianges (reactions) in the other parametersj 

Decisions on Uie parametsrs (under control) can be made at different le- 
Vels inside (and outside) the university. It is important to notice that every 
level has an influence on the actual value of a parameter.^ The model as it is set 
up here is concerned with the Konsistortwnr faculty-levels. However^ the para- 
maters are fixed (or should be fixed) by negotiations between the two levels, but 
the basis for these negotiations should include information from levels above the 
^Konsistorium (e.g. the' ««Jnistry of EcSucation t Total* ceilings for money and 
manpower) and below the Scully-level (e. g. information from institutes on. 
number of supplied lecturers and ise of teachers etc. ) ^ _ 

To make sure tliat the model can work in practice it is necessary that re- 
levant iitfjrmation is available ia a usable formu The need for information will 
be discussedlitt a'later section^ but it is important to notice ttat all information 
on the same matters^^sboidd be comparable. 

An important purpose of the model is that it enables one to identify 
the causes for demands of resocrces.HPor a given input of students^a. given struc 
ture will lead to ascertain demand for resources. As resources are restricted, 
the situation can be either that they are not sufficieht to fulfil all demands or 
that thtre, willj^e excess resourees. The vniversi^ should then be able to find 
the.^|iecessary savings^ which for a gW^ erit^ia will minimize the disadvauntage 
> of i&t ^ 4>eing able to Ailfil all Uemands.or they can choose those expansions 
which give the best^improvements. - - 

It is however necessary thaA the decision-uuJcw criteria on whicrh 

they "can evaluate a cspnnguratioii as "good" or f'less ^dbd". Only, on the 
basis oC the criteria is it possible to decide which things should be taken 
into t*»e budget ahd^iich things should l>e rejected. - 

It is obvious that the abovfonentioned must lead to a program-budgeting . 
system. However it need not lead to a r«C PBS and it canbe used within the 
existing Danish budgeting system. \Ar^ FBS.assumes an output»orientation« 
which makes a measurement of the output necessary.' The cotaequence of using 
a simulation model can only be said to be program oriented, and a proper mea~ 
surement of outputls not necessary^' It is required that criteria be set up which 
can be used as the basis for^ settingpriorities between alternatives. 

To setup relevant criteria we must however identify the factors that have 
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an influence on the ou^Nat. The problem Idr the deci«ion*inalcers is then to 
*tUrfi weight to these factors as an expression for the extension of their infht* 

ence on the output. 

», - - ^ ^ 

Such&§tors^ooulilbeclass*sises, nuniber of hours per dass^ dmUotroT 
course^ the munbcr of tea^iers per class or studeot^ the t^rpe of teadier used 
for a given Und of t^chiq g^ The priori^ of an arrai^ment .will then depend on 
the weight attached to tir- individual diement in the cottcr 

The thiq^ that influence the ou^^ 
nietet^ of the modeL A cSaqge in these paiameters wiU ex^^ 
the weighting juid then eiqa*ess a <teAi^ in the prioriU^^ 

The model is based upon the existuy' structure of the University of Copen- 
hagen and iu surroundings. Tiiis isa tjrpical hierardiical system : A Ministry 
o^ Finance and a muaober of different special ministries, a ministry of Educa- 
tion with universities and other edncational ini^ihitions under iU jurisdicUon. 
the Universisy o( Copenhagen consistint of 5 f^uaUUes, eadi £MadV-with a num- 
ber oC individual institutes. . ^ \ 

The moddL is actnaUy placed^at^ Konststorio^ 
Ihe Ifons^Btorhim as a dedtion-makiT; and the faculties claiming'for resources. 
A simOsr model could'^^set up^on angr other level ; an exan^e could l>e'that 
when the Koosistorium has made iU decision, then the faculties must start 
negcci»tions 1^ the inttitutes on thel>as«s of the resources allocated to the in- 
dividual facnl^.' 

Further is shouldbe mentioned that the model is not bound to the existing 
structure, but it can easilybe diaqged to cover proposed structure under' 
the new Jaw on the goverV meat of universities. The ocUy restriction is that the *• 
structure shaU renuan hierarchicaL 
The simulation mooel ' * . 

I|t this^^ section we vdfi give a verbal jpresenUtion ollthe sUnulation model 
together with some resulU from the teat ruM of tlM^ m^el using actual daU 
from Uie University of Qopeidiagen. A reathewjjitical abstract of the modef will^ 

be presented in lastsection of this <diu>Cin'l 

- .. : _. - - * . , « . 

a) The Universi^ f>i Cop^ihagen consists of five Ikculties ai^ a group of 
enrcdled steidi»U who have not yet chosen either their stu^y or their facul^. 

^ The basis of the model is a student flow model wfaici^for each yea^ gives 
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a dUtrftuUon of aOi stodrats amoaf facuIuVs, levels of stu^^ man^ber of drop- 
outs and fra«hiates.«-Tliia part of aie model is based on the miibber of newly enrol 
lAd sh id rnts and therliaasiUmo^^ ;~ - ^ : ^— — — ^ 

llie levels of study are assumed, to^slre a dui^^ The 
students enroUed at level 1 in a ^cult^riU, with a certain fre<|ttencr^ after * 
one year pass on talevel 2 (survivoraXor remain at leve*. 1 (repeatersX or <h^ 
out. Thie rcpeatm wiU then after one more jrear at leve. 1 have the same fre- 
quem^topasajoi^ remain or^drop oMt as the.year before. The survivers will 
have another frcqfsency o^passinf on to level *3« to remain at leveV?^Qr to drop 
out, and^so'forth. At the last level ($ or 7, dependiiy^ the f^cul^) it is assu- 
med tliU there are no oats; those leaviiy the last level are ^ 

thaoig^ of stn4r is treated aa follows. RepeiOters onrlevel 1 wiU either re- 
peat their orifinal studtf or htpn at level 1 in ;i new studbr. Hepeaters on4|ifher 
levels win either repeat their orifinal or later diosett studbr aT the given levei 
or th^ w2I befin.a new atudbr in vrtiich tliey are assumed to start at the repea- 
ting level. ' \ r * — — 

^ The sSttdenfts who e«^ at the University, but do not be^ a stud^y (choose 
a lacul^). is^ve rise to certain problems. -First of all nobody can gradnate 
firom this groi4»., It is assuined that no one can stay in the group for more t h^h 
twojrears^^ T^aus after one year the studenta w^ 

a ladilty» remain for one more yw* in the group or drop out. In tbelsecond 
year tiiey wiU either aioose a ^£ulty or drop o^^ - * 

The transition coemdaits are estimated from available'statistics <mei the ' 
student popnlaUon and iU distribuUon by year brmatrioaatiOQ. Hovrever the " 
popula ti o n contaSns s&dents who matriculated, more timn 30 years ago. The 
e^i;iiates that areprimarily based on the last S or"7 vintages are thc^ . 
corrected with the purpose tbjndude aU studcnU in the popuUtion. ttese-cor^ 
rectio^s are undn^ the assun^on tliat drop out and repeater rates are decrea* 
smg as the students move on jto^ higher lev^. ^ 

' The transition coefficienU used in the modd result in the total graduation 
and ih>op out rates shown in 1M>le IV. 6. 1. These ri^s fU very well with real 
life rates: ' ' " . 



-^Tajble IV. s/l - Graduation- and drop^out-rates 



-Faculty - * ' 


Graduation-rate 


Drop-out*rate 




Philosophy . - 


0.40 


0.60 






0.62 


0.-38 




Social Science ' 


0.65 


. 0.35 




Theolofy .......... 


0.65 


0.35; ^ 




Natural Science . . . . . . ... .... . . 


0.53 


0.*47 




University toCaj. 


0.52 


0.4S 





The mimber^studenU in one faculty is4hen calculated as the sum of 
studeifts on ali levels in the £RcuUy. The nuoiber of students at each level is 
eqpial to the number at the same level last year less the miniber of drop oute, 
but with the addition oC the numben of students ^ovii^ fromthe leveLbelow, see 
2. It Js assumedthatthetransitioncoefncientsateachlevelarecons- 
- t«5f which means tha;.they are mdepcndent of what has happened in the past; A* 
survivor and a repeattt^ tl^ same le/el have tto;sauneVob^ to move on, 
repeat or^op out. It can be debated if such an asaumpti n (Blarkorv-chainsr 
is r^sonable.or not, however it is a usable assumpUon as the available statis- 
tic?; do notmakeiyiNp^in^o estimate more detailed transition cpefHcients. ^ 

The modell^ calculate theiiistributioa of the stadents on faculties and 
levels, the total ^dent popuIaUon in the faculties and at the University, the 
nuinber of drop^ts and gradhiales.'InOhble IV. 6. 3 an example of the computer-' 
output for the stud^ How model is shown. „ , . - 

^Table nr. 814 shows the differences t>etween the model and the actual»mea~'^ 
sured as apercectage^ of the actual (and official projecUons) data. Positive 
differences indicate that the model has an excesVof students and n^faUve diffe- 
rences^ndicate a^eficU of studenU iathe model compared with actual figures. 

To a great extent the diCTer ences cto be explained by the fact tl»t the mo- 
del does not take changes between faculties into compuUtion. When this is taken ' 
into^coiisideration the model's calculations seem acceptable. However it is not 
satisfactory th%t it is only possible to estimate the traiwiUon.coeifncienU on a 
rather poor daU basis. If the model shaU l^ye any chance to be used it Undeci- 
sive that the statistics on the studenU are improved. . 
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.Figure IV.6:2. 

. PRINCIPLES IN CALCULATING THE STUDEjj TOPULATION 

- ' ■ ■ ; -5^ " s 



.LEVEL i+ 



LEVEL 1+ 



- LEVEL! 




$: Siirvivtr:;. jaoves on to Hie next level. j_\ 

r: Repeaters, stay ot tW sone level for mothier year. 
J.O.: Drop^s, leave the university. 



/ 
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Table IV. 6. 3 - The student -now model. 1970 



AAR. 23 (= 1970) 



— AARG. 


PHIL 


MED 


SOC 




NAT 


SNS 


TOTAL 


1 . . 


2873 


1031 


1280 


91 


952 


855 


7082 




2159 


770- 


996 


73 


752 


*312 


5062 


3 . . 


1580 


582 


779 


62 


501 


0 


3504 


4 . 


il52 


542 


742^ 


63 


455 


0 


' 2954 


/-:••;•■•.•■ 


829 


53r 


724 


58 


408 


- 0 


25sro 


fi * • • •'• • » • 

7 


705. 
0 


. 487 
458" 


656 
0 


47 

, 0" 


351 


0 

-0 


2246- ^ ^ 
742 


BESTAND. ..>...... 


9298 


4401 


5177 


394 


3703 


1167 


24140 


ENROLMENT 


1935 


740 


920 


55 


725 


G55 


5230 


DROPOUT. ... 


877 


212 


249 




26T 


435 


2058*: ^ i : 


GRADUATE. 


511 


358 


477 


31 


245 


0 


1622 



Aar = year,. Aarg =^ level, 3estand = population, Sns = subject (faculty not 
selected).^ , 



Table IV. 6. 4 - Differences between the model and re^life 
data (Measured in percenta^^es) 



Percentages 

1965. 

1966 

1967 

1968 . . 

1969 . . . ! : 

1970 

1971 . ^ . . . 

1972 

1973 

1974 ..... 

1975 ...... 



PhiL 



Studg^it popula- 
tion 1969^ . . . 



- 6 
0 

- 6 
--2 

- 3 

- 10 

- 12 

- 14 

- 14 

- 15 

- 15 



8893 



Med. 



- 6 

- 6 

- 7 

- 2 
0 

- 3 

- 3 

- 3 
r 3 

- 3 

- 3 



4179 



Soc. 
Science 



• 2 
► 1 

• 4 
.4 
5 
1 
0 
0 
0 
0 
0 



4673 



TheoL 



- 18 

- 16 

- 18 

- 8 

-f * 
2 

- 8 

- 7 

- 10 

- 10 

- 9^ 

- 9 



393 



Nat. 
Science 



I 
3 
2 
6 
9 
2 
2 
1 
1 
1 
1 



3165 



Fac. not 
chosen 



37. 

15 

18 

44 

77 

18 

18 

18 

19 

19 

19 



Univer- 
sity 



6^ 



- 3 
'1 
-^4 

2 
3 

- 2 

- 3 

- 3 
-*3 

- 3 



21907 
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. b) On basis of the distribution of the student population, calculated in the' 
student -flow model it is possible to calculate the need for teaching, when class- 
sizes ai}d number of hours per class are know n. This is done in the next step of 
the overall^model. . 

*i 

^^.^t each level we csdculate the number ofctasses^and bi multiplying this 
number \/it^ the number of hours per class per week we g||t an estimate of the 

total need for teaching. 

*- 

By doing this weivill cibserve that it is not always the fact that an increa- 
sing number, of students leads to an increasing demand for teaching^ and vice"^ 
versa. It will depend on the distribution of the students on levels and the comb'- 
ned effect of class-sizes and hours per dlass. At low levels we often observe 
relatively big class -sizes and many hours per class, at higher levels we often 
have individual instruction.' 

The data on class-sizes and hours per class used in this part of the model 
* were given by the University's Data and Service Office. 

c) The teaching capacity of the University depends on the number of tea- ^ 
chers and their distribution among faculties. On the basis of student/teacher - 
ratios it is possible to calculate the nurrber of teachers.. With a given structure 
in teacher positions it is th£n possible to distribute the total number of teachers 
among professors,- associate professors etc. Also when we know how many lec- 
tures a professor or a teaching assistant etc. is expected to supply (for instance 
per week) we can calculate the University and faculty teaching capacity. 

cr^This part of the model is set up in the-three steps^Jentioned. This enables 
the Uni\ersity or the faculty to change the st >deht/teadher ra5^a:s-welL^the 
structure of the positions. *^ . ^ 

If a faculty experiences an under-capacity (excess' demand for teaching), 
they can now for a given structure calculstte how big the change in the student/ 
teacher ratio has to be to ineet the demand. They can then ask the Konsistorium 
for the additional. number of positions. If it is not,or only partly,accept^d/ithe 
faculty still has the possibility to meet (to a certain degree) the demand by chan- 
ging the structure of the positions and to use more teachers with higher teaching* 
obligations. < 

We distinguish between the following types ^f teachers, : professors, asso- 
ciate professors and assistant professors (all tefmres), lecturers and teaching- 
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assistants (non-tenures). Tenure positions are included in the ceiling-on posi^ - 
tions which the Ministry of Education imposes"^ on the University, whtl^'th&Tion- 
tenure positions are outside, but the University must be able to pay them their 
salary. How the faculty chooses to meet the teaching demand depends on re^ . ^ 
search too,, and it can therefore not be expected to choose non-tenures alone. It 
^ wUl rather choose to let a tenure use a part df his reseai^ch- ^*time" for teaching, 
by which it gets at least some research. 

^''^HowlBVer' th"e''f6llbwxng"h^^ show that one faculty has a raBier large \ 
over -capacity, another almost a balanced capacity, leaving the thfie remaining 
with large under-capacity. For the University as a whole the under-capacity is 
only 7 %, Indicating that the supply of hours is 7 % less than the demand. . 

^ - ^ 

Tal:^I\\6.5 - Percentages of covered teaching-demand 



Faculty 



Philospphy . . . 
ed^ine . . . . 

Social Science . . . 
ThcolOfe:^ ...... 

Natiural Science . . . 
University T. f . 



1968 1969 1970 1975 



62 


64 


61 


'67 






"96 


99 


53 


; 57 


57" 


67 


43 . 


^ 38 


'41 


77 


183 


180 


170 . 


161 


93 


94^ 


93 


96 



The' percentages of covered teac ling demand.sho^n inTable IV. 6. 5 only 
- partly give a picture of the real situat on for the^teniu»es! The rion -tenure tea- 
chw-swh0^epaid to supply a certain r umber of hours have to be subtracted from 
the c^culations : a teaching assistant who is paid for 4 hours per week wUf sup- 
ply* 4,hours. When the non-tenm-e^s^a e subtracted the remaining demand has to^ 
be met by the $p«iies^As the teach r/ student ratios in the faculties are' very 
different and as the number of noh tenures too is very different, we come^to the 
result' that in 1969 an associate p? ofessor, who is expected to supply 4 hours a 
-we.ek, in the^PhUosophy ' Fkcu^cy-Jias to siipply 8 hours a week, where Jus 
collegue injthe Natural Scier .e Faculty only has to supply 1 hour. 

The Model enable the University to calculate figures. like the ones men- 
tioned above. Wher c^e diJfferences are known to the Konsii^torium, then it has 
to decide whether the differences shall remain unchanged or n^ to be levelled.:' 
This can be don t by the aUoqation of new resources and/or^eallocation of , ' 
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already allocated resources. However there are restricfions on how fast re- 
sources (here manpower) can be release4 from one place suid moved to another. 
Point (e) in this section deals with this restriction. H. J^Rasmusen's.allocation- 
model deals with the problem* of the criteria to be used when reallocations are 
going to be made and it gives^n ^xaznple of a usable procedure. (Chapter 7)., 

However the important thing here is the fact that. use*of the calculations ' 
in the model shows the consequences fOf >the different faculties of alternative 
uses of resources and especially that already allocated resources have to b^ta- 
ken mto^ccount. , ^ ^ . ' 

- ft- 

d) When the number of teachers, administrators, technical assistants, . 
and lecturers*is calculated we are able to work out the University budget; .First 
of all it should be mentioned that according to therules, all the wages anci^prices 
used in the bud^t are for 1st of April one year before the budget-year istarts. 
Then we^knbw exactly the wages which are goilng to b§ usedCin the budget for the 
different types of personnel. Further, we assume that each teacher in a tenure 
position has an overhead, depending on which faculty the teacher is engaged in, 
but-independent of the type of teacher. This overhead, in principle/ covers" all 
running costs. -The only exceptions are rents and tsixes,* which are considered 
- as fixed costs. ^ . * 

Now it, must be recalled that the University is subject to fwo limitations : 
. a^ceUing over the' size of the budget and a: ceiling over the number of tenure po- 
sitions.^ The model Js only able to calculate the budget on the basis of the calcu- 
Idted number-of tenure positions, and we canr^ot be sure that the calculated 
budget respects '*'he budget ceiling, even if the personnel ceiling 'is respoctp*d. This 
is caused first^^of all by the distribution of the, per sonnel on the different types of 
■ — positions (expensive or inexpensive positions), secondly by the distribution of the 
teacher.positipns on faculties, and of course a combined effect. The Konsisto- 
rium can then choose-.either to use m.ore, inexpensj^ve personnel in general or to 
move teachers from the expensive faculties to the less exp'^nsiva ones according ' 
to the criteria or objectives they iiave, 

^ If the simulated budget/ivith4k fi[iven structure in the positions and a given 
distribution of pbsitionjs am^ig faculties according to the criteria, does not 
respect^e limitations of the actual,^ theli'tKe money will be a scarce resource., 

If the opposite is the base, that the University cannot use all of the alloca- 
te4,-money with a given ceiling on manpower, tlien the manpower is a.scarce 
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resource. If the Ministry of Education gets information on this it will be able to 
reallocate the^esources'between the different institutions so that at least some 
of the scarcities are levelled off against each o^er*,.To what degree this will 
be the case depends ^on how the Ministry acts and.dn'^liether it has an 
objective and the managerial capacity to act. ' . - ^ 

J If we compare the University's budget estimates for the^^period 1971/72 
to 1974/75 with the estimates in the model, , we see that the manpower is 1[he 
scarce resoirrce.^ . * * . . - 

An important observation in this part of the model is.that the model shows 
that the Konsistorium, when it makes the budget first of all, ensures tliat all 
faculties hav'e the same standard (student/teacher ratio and overhead per tea- 
cher) that they Jbad the year before,. Only to the extent that there are resources ' 
available dp-^they ,try to.be^ter some ratios" or increase some overheads. (It shall 
be remembered that ratios and structural parameters are based on information 
from the Budget Office at the Uniyersity. ) Such a policy can only work in a pe- 
riod with expansion, but if the growth rate of the budget and manpower ceilings 
level I>ff,, then serious trouble willaris^ if once allocated r^^urces cannot be 

touched,/ / . ^ ^ ' ^ ^ 

— 7 V / 

' e) As mentioned earlier there are-special restrictions on the use of manpo- 
wer. The Ministry of Education tells the University that in the coming budget ^ 
year it has at its disposal over 2787 positions. In the present budget-year the 
ceiling is 2707 positions. What consequences will ah~^xpansiorrof 80 positions 
have for the total teacher population ? It should be remembered that w^ just come 
out of a period with rapid growth so that the teacher poi>ulation is heavy at 
the bottom with a large mxmber of^ysTun^er teachers, Ftir^er the large grbwjh 
rate has resulted in a large promotion rate, . • 

^ ^It should be emphasized* that this part^of the model at the present stage ic 
only a palculated example, due. to the lack of data on tiie teachers. The parame- 
ters of .this part of^the model are not based on any information and.are based 
on the authors'assumptions alone, H^wever^ we have tried to estimate the para-* 
meters as near to the real situations as possible, 

First of all it is assumed thai nobody can stay in the teacher population" 
for moi»e than 30 years. In each year the teacheirs are subject to a4)c.6b ability of 
leaving the population. This probability's the total effect o^two single probabi- 
lities ^ (l),le:avihg by death and (2) leaving voluntarily (e,g.. by.getting a job 
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outside the University). According to the value of the parameters used in the 
model the average expected lifetime is 22 years. This can be compared with 
Robert M. Oliver et. al. (1), where the^average expected lifetime is assumed - 
to be 25 years. ^ ' ^ - 

The model -contains the three tenure -types, of teacners - professors, asso- 
ciate professors and assistant professors. The number of each type is taken 
from the capacity: part of the model.'^irst of all. it calculates the actual popula- 

. tion one year ahead and it will of course loose sorne who leave the system 
either by death, voluntarily or by'retiring. It then calculates thft need for new 
professors and tries to recruit that nun>ber.^ Secondly it'caLcu' .tes the need for 

. associate professors and tries to recruH that number too. f ho basis for recruit- 
^ ment is in both cases the assistant professor s^-with 10 to 15 years seniority. If 
there is not a sufficient number of assistant professors to mtet the demand then 
the model calculates the lack of professors and associate professors, in order 
to recruit a correspo"nding larger number of assistant professors, so that the 

notal number pfl^achers needed would actually be present in the population. ^ 



If the opposite situation should, appear, that^the population in the previous 
--^^SLT^*?^^®^ retirement and other resignations is bigger than the need this 
-year, then the model will not recruit any new teachers. It will not however fi)rce 

anyone out, so in this case there 'cpuld be more teachers than needed in 6ie 70- 1 

pulation. ^ ' * , - - 

• ^ ' i ^ ' - - ' * 

In bJth cases the niodel will recalculate the budget too, so that it only* 

contains the wages' that are needed to pay the actual composition^ci^the teaching 
staff. . - , 



IfJor a long period >ve have had rapid grpwth,the staff will have more as- 
sistant professors than actually foreseen by the structure. This can of course 
be avoided by recruiting professors from outside the University, but this possi- 
bility is not taken into account in the model. As time passes, we' would there by 
get a broader basis for recruiting to the promotion-positions. The consequence^ 
will first be that an assistant professor has to siayta longer time as assistant 
profi&'ssoru secondly he will observe-an increasing risk of not being prom< .ed.. 
The result of such a development 'could easily be a change in the younger tea- 
chers* attitude towards a career at the University and thus change the parameters 
,in the model'and probably shorten the average expected lifetime, 



(1) Robert M. Oliver et. ^ , An Academic Productivity and Planning Mo<Jel for 
a University Campus. Berkeley, Ca^if; ; February 1970, - 
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Figure IV.6.6. 

. TEACHING-STAFF DISTRIBUTED BY YEARS OF JENIORITY 
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_ ^3e( -^Q^ jj^g University's point of view this will be a desirable develop- 
ment, '•'he teachlng-Ktalt^has to be distributed'^ faculties in accordance with 
a certain distribution of the students, A shorter average expected life time wiU 
make it easier for the University to make the necessary adjustments when the 
growth of the teaching staff is low, because the replacement demand will be 
bigger, the lower is the average expected life time. The decisive point here is 
that we, on the one hand, have a teaching staff with an average expected lif^ - 
'time^of 22 years, and on the other hand, a student popa* \tion with an average 
expected life time of approximately 4 years. Thus of course the distribution,of 
the students on faculties wiU be able to change more rapidly than the teaching 
^^j^f ^istribu^on; . , / 

Inngure IV. 6. 6. is shown the age distribution of the model's teaching 
staff. From this it can be seen that if tiie growth levels off completely, then the * 
number of replacement position)^ for a long period,wUl differ ' ory much from 
year to year. Also this caUs for an explicit manpower polipy, ' tfiat the Uni- 
versity has to plan the establishment of new positions, and what is, important " 
at the present stage of development, that it has to take over iall positions vi^icH are 
going to be replaced and evaluate, if they shculd^stay where they are or if thero 
are places with more immediate need, v * ' ^ 



f) An^evaluatioa of the model must consist oT a discussion of the following 
parameters : 

a) survival rates* repeater rates and drop-out rates ; 

b) class-sizes* hours (lessons) per class ; 

c) student/teacher-ratio,. structu::e in teaching-staff (tenures)* 
^ number of hours per teacher ; . 

^.d) wages, overheads ; 
e) survival rates for tenures* procedure of promotion. 

The most critical parameters in the moderare*\liose determining how the^ 
student passes the study. It is not possible to make a direct estimation because 
of the fact that. statistics on students today only give a distribution of the'^stu- 
dents on faculty and year of matriculation. It has therefore been necessaicy to 
take as the starting point the surviral -rates for each, oLthe statistic^ vintages pf^ 
newly enrolled stiulents an^jn basis of this make the estimate of the transition 
coefficients, of the system. A kind of guidance in making this estimate is given 
in the knowledge of the actual drop-out and graduaUon rates* which at least give 
the possibility of making reasonable estimates on the size of the repeater rates 
and on the level at which t£ey »e placed^_ 

However* although we find that this way of doing things has resulted in 
reasonably good results* thiS~^t of the model is notyet satisfying^ It is not 
possible to make aity control of the distribution of the studenU on levels of stu- 
dy* which is important for the calculations oC the teaching demands. 

The transition coefficients belong to that set of parameters .iriiich are 
beyond, controls They are a limctioQ of the other parameters^of the model and 
we cannot predict their reaction to changes in otte* parameters, it xs therefore 
important that these parameters be estimated wph a hi|^ degree of certainty* 
so that we^ in calculations of conse<iuences of changes in other parameters* 
are not ead)arra8se<: by uncertainly in tHc parameters themselves as well as 
the uncertainty in their Veaction., ^ ^ . 



Due to lack of data ^e class siz^s and mqoaher of hours p^ class are also, 
vitiated by a high degree of uncertainty. This uncertainty is however not as 
criti^ as in the case of the transition coefficients* because tney are not used 
in a^y other part of the model. It will be remembered that the demand' for tea- 
chers and othe>:^personnel is calculated on basis of the student/teacher ratio 



and the conq>ositioii of the personnel. The total demand for teaching hours is 
only^calculated to judge ndiether the working conditions for teachers as well as 
students are reasonable. If we look at the question- from a purely budgetary point 
of view then the problem oiT demand for teaching hours would be non-existent : 
to '-^respect the ceilings (mon^ and manpower) the Universi^ would plan the 
studies in such a way-that they could be carried through with the given capacity. 

' ■ ' - r 

Studentyteacher ratios, structural parameters on the staff, number of 
hours per teacher, wages and overheads are^ the other hand quite' firm, pri- 
marily due to the^ work on statistics oii students and budget matters, which is 

done in the. Ministry of cSucatidi. . 

- " ' *^ - 

As far as the staff-flow-model is concerned ithas^the same weaknesses 
as the. student-flow-modeL The mortali^ can, however, be calculated with a 
high degree of certainty, but it is only correct if the assumption of a tnavifp""* 
of 30 years of employment is^true. Alter all, this maximum is certainly aJtttle.too 
short and therefore the average expected lifetime wiU be too short and hence ther e - 
placements in the systen^ will happen too quicUy. When this is the case, some 
^f the manpower problems mentioned above will be more difficult to handle in 
real life than estimated here. 

• A second qualification to the staff-il^* siodel 'is the assumption that 
assistant professors are only promoted in the^ period between 10 and - 15 years of 
seniority. Regarding promotion to a professoir position the assumption might be 
true, but as far a^ promotions to:associate professor positions are concerned* 
they probably take plaf.*e for younger assistant professors (rather than those 
with 10 or more years ^of seniority). The. assumption is only justified by the fact 
that it facilitated the setting up of -the computer-program which would have 
'be3n difficult if different promotion procedures for jnrofessors aiid associate 
professors would have been assumed.^ 

In the next section we shall deal with simulations. We will also discuis the 
uses of the model. 

Simulations - , 

A simulation model of the university can be used to calculate the conse- 
quences 0f different developments in the parameters. Further, if we are not 
able to set up a ariteria that can be used in an optimization model, we can run a 
number of alternatives and then choose, the most satisfactory one.. 

The model is set up using data available from, the budget-estimates. 



comprising student/teacher -ratios, position-structure and oyerheads. For gi- 
ven transition coefficients these, together with the parameters determining the 
teaching demand, are decisive on the use of resources. 

As mentioned in Part III the University now faces a period with Very low 
growth -rates. It is therefore very important for th^ Univerivity to be aware of 
its-own behavior. It will not be possible for the University to live only on the 
marginal additions, it has to review critically the total amount of resources 
already allocated. The use of a simulation mbdeljwill enable consideration of 
the to^al^llocation. " . ' ^ , ^ 

However, before using the simulation model we have to make sture that we 
have control over the- parameters. If one or more parametei^s react to the chan- 
ge of another, in what direction and to what extent will there be a reaction ? If 
it is not possible to estimate the numerical values of these reactions then we 
have to simulate some alternative estimates; so at least we have a number of 
alternative consequences to a primary change in'a parameter. By doing so we 
will be able to set the limits for the consequences (e. g. that a change in the 
structural parameters on positions will, result in an average expected lifetune 
of between 18 an4^20 years); 

In discussing the problems of the teacher survival it was argued that si- 
tuations could arise where the position -structure and a very low promotion rate 
would cause reaction in the employees^ attitudes and cause a . higher proportion to 
retire volunfarily. Another example can be^entioned. 

A loyer stuiclent/teacher -ratio (standard-improvement) is often expected 
to increase the systenfis productivity (a higher graduation-rate). The purpose is 
then to influence the transition coefficients. It is however difficult to say any- ' 
thing a priori as to which of the three coefficients will be changed and to what 
degrce.^Fui*ther, in a situation with restrictions on the growth rate of manpower 
the University cannot carry out any improvements m .efficiency/as these aredepen 
dent on whether the necessary manpower resources can be provided. It is uncer- 
tain what the consequence of an increased input of resources. will be/ 

The conclusion is^erefore pretty discouraging. We are in a situation 
where we can say nothing a priori, on the reactions, probably not even in what 
directions they go. A way-out could be to postulate a reaction and then run th<e 
model for different alternatives, setting up some possible limits on the conse-' 
quences. , 



— _ / ^ „ ^ 

In the foUowing>ection we wiU discuss four different simulations, their- 

consequences and their ^poblems. It is here assumed that a simple simulation 

of the trenii of development, which is built into the model as set up and discussed 

in the former section, does not cause any problems. - ^ . 

The first thing to be discussed is the consequences <tf a ' reUef*', by which 
we understand an arrangement that reduces the'expect^d new enrolment of stu- . 
dents to.one or more faculties. Sucli an arrangement will be decided outside the 
University and wUl appear as a gener^'or specific regulation on enrolm^t'or, 
e.g., ss a construction of-a competitive institution. The University must there- 
fore b.e prepared to m^t a decrease of its ceilings. 

If the reUef appears as restrictions on enrolment then we will assume that 
the number of appUcants cm be calculated quite exactiy and then the new figures 
can be put into the model. . ' 

If it is the construction of a competitive institution then we can say Whing 
precisely on its influence on enrolment to the University.; First of ail there may^ 
be other institutions besides theUniversity which must give uo stiidents to the new 
one. Secondly the constiniction of a new institution can lead to an increase in 
total enrolment.; Therefore the relief on existing instituticms neeiJ not necessari- 
ly match the. capacity of the new one. - " 

In Dfenmai:K the construction of the fourth University has been started^ 
which is situated in RoskUde, approximal^y 30 km from Copenhagen. It is pro- 
posed to start educations competitive witii those in the PhUosophy; the Social 
Science and the Natural SciencePaculties at tiie Uiiiversity of Copenhagen, but 
iso competitive witii the educatiqi^ at.the School of Economics and Business , 
Administration. It has been assumed that 50 * of tiie planned enroliient in Ros- 
.kUde alternatively would have enrolled at the UniVCTsity of Copenhagen, Purtiier 
it is assumed, that tiie parameters f the tiiree faculties shall remain unchan- 
gea. Then the model pan calculate how many t-esources can be transferred 
from the budget e'stteates with<Sit decreasing the standards or in.any otiier way 
interfering with the (development aimed jit. ^ 

In the actual case the simulations showed that the manpower rceiling of the 
University for 1972^73 could be diminished by 35 positions and t?ie money ceiling 
by 4,3maiioi|. Danish Kroner compared with ceilings last year aUocated for the 
budget-estimate peViod. Furthe?;''ahother consequence-will be that the demand 
for new assistant 4)rofe8SQrs will decrease and this will lead to quicker move- 
ment towards a more even distribution on ageVoijp« th4n the original demand. 



A very ixnpc^^^nt thing in a simulation model is the establishment of the 
parameters. To.calciilate the parameter's on the teaching demand, weneedaquan- 
tification of the study-plans. That is, they have to be transformed into class 
sizes and hours per class at each level defined in the plans. Changes in the 
plans can result in changeSvin the parameters. - . 

The parameters used in the model are cpmposed of a lot of individual pa- 
rameters from each siiigle study. If the model waS set up at the faculty level; 
then it would contain all these individual parameters, and the total outcome of 
the model at this lower level determines the parameters used in the upper -level 
model. Therefore, we can say that the model records the net-effects of series 
of decisions made j>y stuc^ committees, boards of institutes etc. Within an ap- 
propriation system with ceilings this is, however^ sufficient information for the 
dec is ion -makers,^ who.haye'to decide on the distribution of ihe r^som^ces. The 
Konsistorium only needs to have knowledge on the total load on the different Ta- 
culties to make tlie necessary adjustments. - ' ^ 

The load mentio*ied sjjove is a te'aching-load ale ..However, research is 
not forgotten. When, on ba^-^is of the teaching-load^ jdculate the number of 
teachers we take research into account in two ways (1) the distribution of the 
teachers on tentirf s and non -tenures anci (2) the^use of non-scientific (technical) 
assistants. ' . ^ - ^ ' 

^ If we reduce the class sizes the teaching-load will incr^ase.^ The model 
will not automatically tocrease the niunber of positions so tliat the demand foi' 
teaching is covered by the supply. The first thing tojdp then is to evaluate il the. 
following change in^the teachers'teaching load is acceptable, or not. Secondly we 
can calculate the number of teachers necessary to reduce the load to an accepta- 
ble level (the same, as original). When this is done we must test if the ceilings 
on money and manpower are respected and if not - make the necessary adjust- 
ments. If :the manpower ceiling is.the critical one we can first reduce the stu^ 
dent/teacher ratio as. much^s- possibly and then change^ the non -tenure/ tenure 
ratia in^oi^der to increase the nuttiber^ of non-tenures* 

The actual (real life) ceilings (from the btidget-estimfites, November^ 1970) 
are howeVer wio harrowvthat oidy*$jr changing the structure^between the different' 
tenure-pbsitions (taking the whole increase in assistant professors, and saying 
some wage-expenditure'comjparedr:iiirith*the origW structure,and theiiaising this 



to buy non-te nitres) can we increase the teaching capacity by 1, 5 %. If the ins- 
titute level and the faculty level should ask for bigger increaises in the teaching 
capacity than 1. 5 then the Konsistorium has to answer that it is only possi- 
;bl^to add 1.% % to the teaching capacity by implementing certain structural 

changes. However It is still possible'to increase the capacity in certain areas 
V by more than'l. 5 % and by lesi^ than 1.5% in other areas.. To what degree will 
this be the case depends on the criteria used by tlie Konsistorium and secondly by 
the faculties.: % , 

The concept of standards at-the^Universityls^amblguoust BylfrVditicm^ * 
standards are often referred to as expenditures per student. An average expen- 
diture can, however^ cover a number, ctf different structures in expenditure, ^' 
which' makes it possible to realize different teaching ca|>acities. This is also 
true if we count standard^^as the number of teachers per student (or 
what is equivalent, the number of students per teacher)^ The possible capacity^ 
IS then 'dependent on the distribution of the different kinds of teachers. 
However this, probleni could be solved by c Minting the teachers as full time- 
equivalent, but this wDl make it impossible to relate the concept of standards to « 
the budget's concept of manpower. These difficuHies ar-i the retisons why 
model operates wJth two kind*- of parameters in this section of the model ^^one ' 
parameter representing the student/teacher -ratio and another representing the 
structural situation. " , ^ - 

Another reason is to give the University .a maximum of ft>eedom of action. 

. This has been tested in a simulation of reallocation^of the resources allocated 
by the models original parameters. A restriction on the possibilities of carrying 
out reallocatibns^is the unwritteh rule that resources once allocated cannot be 
touched, which means that -if a faculty hak 100 positions aiJj 10 million Danish 
Kroner allocated^n year i, then this amount of resources will be the minimum 
in year 2.- However, let us assume the Kpnsistorium,faced with smaller increa- 
ses in marginal resources,agrees that reallocations compared with plans set up 
last year have tbbe accomplished, The Konsistorium can then decide on the' high- 
est acceptable stude^lt/ teacher ratio for the'f acuity or the faculties that have 
to reduce their growth rate,- The model will then calculate the length of time^it will 
tako to reach tho-nei^ student/Jeacher - ratio respecting the above-mentioned ^ 

t r es]triction, and secondly it will calculate the number of positions released. 
This is however done for *a given structiire on the teacher -positions. The faculty 
. will stiJl have the possibility to change the structure in of^der to diminish the 
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relative decrease in capacity. The next step for the Konsistorium will be to 
decide^^on.the distribution of the positions maSe^avstilable by the first step ^ 

However the solution of the problem discussed here needs a number of 

\ 

successive adjustments and it could be rather a time consuming proceditre. If 
the Konsistorium does not have an objective then this procedure Js superior to 
the calculations made by hand that are used today. But, if*there exist an objec- 
tive then the simulation model^can be used to calculate the restrictions (the mi- 
nunuin amount of resom^ces allocated to each subunit) and the number of periods 
in wh'ch a realloc^iion can be carried outl Then an optimization model for gi- 
ven .ceilings will give the solution very quickly (see j::hapter 8 of the report). 



In November 1969 therMinistry of BduVation set vip a commission on the 
structure of academic positions in universities and.other institutions of higher 
education, ^The commission comprised representatives from the Ministry of Edu- 
cati<Sn, the Ministry of Wages and Pensions,, the Rektors and Administrators of 
institutions,; the Civil Servants Union, the Union of University Educated Teachers 
and the students. The ma'jbrity pf the commission advocated a structure contai- 
ning^three types of tenures : professors, associate professors and assistant 
professors. Further a goal was set up that the institutions shoiild have a ratio of 
^one professor per three tenures. Thereport does.not say anything about what level 
this ratio sh'puld be carried out on, and nothing, definite is said on .how long it | 
is assumed to take to implement. However we assume.that.it would be at the 1 
faculty leyel^ ^ . ^ ^ . ^ . . ^ - ^ ^ 

In the case where the ratio npn-profes5ors7profes«oi^^ 00 
there is a shortage of professors. When the ratio is lower than 2. 00 there is a 
shortage of non -professors. Theiiuicke'st way to realize the ratio will be to 
T recruit professor^ or . hon-prdfes'sors as the .case^ may be. Anyhow, wje must 
r^pect the ceilings in.both'cases. ^ 

If the ratiojtoday is higher than 2. 00 we ^could,. 1^ principl^Tjromote a suf- 
'ficient numbeir o^f non professors to professors. However two prot^ems arise.; 
Firstly, it costs money, as professors are. paid/ a higher salary than^assistant 
and, associate ^irofe^sors. Secondly a transfer of a^AumbJer of teachers. from a 
group with a higher teaching duty to another group with a lower teaching duty 
will reduce th6 total capacity! If this reduction is going to be mef by the recruit- 
ment of a sufficient number of non-tenures then the whole procedure will be 



more. e3q)ensiye; 'The conclusion is then that.it will only be ppssibl^ to establish 
the desired. ratio more rapidly than would result from natural development^^ 
by using the margina.l budget - and personnel increases, if at the startiSg* 
point there is room in^he budget lo pay what, is really only higher average , 

wages to the teachers, . * * 

' ^ ^ ' \ ^ ^ ^ . ^ 

If the ratio is lower than 2. 00 no one^wiU be promoted to a professor until 
the ratio is e'stablished,' The totid marginal increase will. be. used for non-pro-- 
fessors and future retiring profepsors will be replaced by non-professorjs. 
^yitKthe heavy restrictions on.the mcalJ)ower expansion which the University 
faces, it wUl not be possible to'establish the ratio very rapidly. However, ,no 
one will exp^t the teachers themselves to be very eager to establish Ihe ratio 
in this case and thereby reduce their own chance for promotion. 

. We have tried to let tha jaw^el simulate, the carrying out* of the nsw struc^ 
ture respecting only the manpower ceiling. The only faculty that,in the period * 
concern^,will be able to establish the ratio is the Philosopl^r Facultyr where 
it should be reached in X978 (given an unchanged student/teacher ratio). As far 
as the Sopial Science faculty is concerned the ratio today is approximately 1. 00, 
and given an unchanged student/teacher ratio,the ratio 2. 00 will be reached 
around lfl95, ' ' ^ • . » • ^ 

r ^ • ^ 

Fxyr the University as a whble it^wraw calculated that total capacity wad-i% 
lower compared with a situation with an unchanged personnel-structure and un» 
changed student/teacher ratio,while the expenditure per student is 1% higher. This 
needs to be taken into account when considering the implementation of the new 
structure. If it is desired ta increase the professors* share of the^ total-teacher-^ 
population,^ the consequence will be either that the budget has to be Increased or 
the way of teaching has to be.chftnged to reduce the dem».:^-for teaching hours. 
The^nfortoation system and the need for information 

The preconditions for the irpplementation of the siniulation model are (1) 
the fixing of which parameters are exogenous to the Uniyersity-afid which are 
the Univereity's parameters of action, (2 J that the construction of the model is based 
upon a complete and detailed analVsis of tftc • crticture which the model is sup- 
posed "to describe,' and (3) that the Inforti.atlon system is.adequately organized 
in order to ensure that continue^ use of the naodel. S . 

The first thing mentioned above is the matter of the range of the freedom of 
action given to the decision l^el covered by the model., Parsaneters exogenous 

^ / r^. ^- - 
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to the University represent restriction on Ihs University (wages hay.e to be 
paid by the University, but they are agreed upon between the Government and " 
the teachers ^^Jn^n}. To this come other restrictions of absolute sizes such as the 
budget^ and pejcsonnel ceilings; The wa^C;, parameter will therefore influence the 
way iiL^which the University disposes witliin the personnel ceiling. In this way 
the parameter expressing the }3ersonnel structure is. a parameter of action., - 
Other parameters are restrictipns to one level, but parameters of action' to 
another »^For-example class sizes and hours per class could be parameters of 
action for the institutes and stu^y committees, but restrictions for the facul- 
ties, which then have to act on other parameters. However the opposite could 
be the case, tHat the faculty allocates a certain capacity to the institutes leav^g 
them with the possibility of actinj^n 2lass sizes, hours per class or both. 

The second precondition can be expressed in the way that all psShea con-" 
ceiuied have ioVgree upoi^the parameters. The basis of the model was the 

^'student population' and its distribution on study-levels. Therefore, it is necessary 
that a statjjrtic on -study -progress be established, which makes it 
possible to calculate Ihe repeater and drop->out ratios and thereby the Survival 
ratio as well. If anybody is able to contest the ratios used in the model, it can 
not be expected to be used. Jt needs to b^ emphasized that a statistic on study 
progress is not tied to a rigid and formalized study structure. It is sufficient 
that we are si>le to define a number o^s educational units (a vocational activity* a 
series of seminars, a course, a ^eries of lessons, of a certain duration of time). 
We can imagine that wre can reach- the same unit in different ways. Everybody 
paz'ticipating in'a certain unif need not be at the same point in their study pro- 

" Iress.^ The statistic must be based upon individualized data to ensure that every- 
body is placed in accordance to their study progress up till now.. Further it is 
necessary that up-to-date information's given on the activities, which are^the 
contents of the above defined units. For a given student population and a certain 
activity we shall be able to calculate the necessary teacher hours, preferably in 
hours of different types of t^tlohel^s! Thi% fu-st of all, enables us to calciaate 
the total demand for t'^achers arid isec'oridly the deztSandl for different types of 
teachers. Further, we shall be able to estimate the consequences (economic) of 
substitution between the different kinds of teachers.' There is, therefore,' a need 
for infor mitt ion on class sizes arid hours per clas3 (per week, per semester or^ 
per year). As far as manpower is concerned we.have to have knowledge on the 
personnel structux^_^e and on those duties which can be imposed on teachers as well as 
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administrators and technical assistants. Belated to the teachers there inust be 
^established a statistic similar to the statistixsx^/study progress for the students. 
We have ^o know something on survival ratios, pronlotl^ possibilities and the 
existing structure in the scientific positions to be able to cal^ate the conse- 
quences of the implementation of a new structure and the consequenc^Sv(or^the 
teaching staff of changes in the growth rate of the personnel ceiling. 

The information system must be able to keep the statistic on study pro- 
gress up-to-date as the number of students in the student population is depen- 
dent on the way and speed with which the students pass through the system. Fur- 
ther all changes in study plans must be registrated or otherwise it will not be 
possible to calculate the actual need for teachers and their teaching load (and 
hence their research possibilities) and the need for additional manpower. As 
wages and other prices are (assumed to be) fixed outside the University, we 
need a cereful statistic on all kinds of materials and services consumed. Only 
by keeping a check on all expenditure can the University utilize all the advanta- , 
ges of the budget ceiling-system (see Infill, Chapters 4 and 5). , -rv 

Finally we have to be aware of the data'whicH are the bases for the estima- 
tes of the flow parameters, e. g. data on students' study progress and the recrui- 
ting and retiring of the staff. First of all these are the fundamental parameters 
of the model/ secondly they can not be taken for granted in every situation. If 
we want to establish a new structure for the scientific personnel it is not certain 
that the survival ratio is independent of what is going to happen. For the sake 
of the University»s ability to* 'manage itself it is important , that changes in the 
flow parameters are registrated as soon as possible so that the necessary ad- 
justments in the Xnodel can be made. 



However, are an^^ possibilities available within the existing information 
system ? We have a Student-matrikel chat identifies each individual student, 
but it.i annot be used to place th<^ students on any 3tudy level. An Examination's 
and Teachini^s Administration is under construction. It is based upon information 
on educational activities, which demand a notification. The use of the Adminis^ 
tration is only possible if it is previously supplied with information on class 
sizes, hours per class^ rooms stnd teacherjB^ayailable and conditions for the 
passing of the examinations. However; if this'information ii- given we have a 
quantified study plan and the beginning of the basis of a statistic on study pro- 
gress. ,The Examination's and^Teaching's Administration will contain information 
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which students are taught In what subject, where, when and by whom. 

Further we have aRoom-matrikel andanlnutitute-matrikel, which contain com- 
pjete Information on available rooms and the names of all individual institutes 

- and other sub-units of the University/ The Stabs -matrikel contains informa- 
tion on all employees at the University. It enables the University calculate 
the teaching capacity totally as weU as partiaUy. Further we can check the per- 
sonnel structure by using the Stabs-matrlkel and we can obtain data on recruit- 
ment ^nd retirement. Unfortunately, the Stabs-matrikel is not working very well 
for the moment. Finally we have the economic information collected for budge- 

' tary and a^ccinting purposes. 

* -• ^ 

,As far as the question of a staUstic on study progress is concerned it is not 
possible today to obtain one^ However, a starting point could be the annual ^ ^ 
notifications supplemented with an explicit registration of changes of study* 
Further, the establishment would be possible if -the Examinations and Teachings 
Administration reglstrated the»lndlvldual activities* mutual relations and then 
reglstrated the students on that basis, Wha Is decisive Is that a statistic on 
study progress shall record the students in relation to their current and past 
activities (level of 8tuc^^)"and not in relation to their year of matriculation. 
The construction 6f tjj^JExamlnatlons and Teachings Administration Is dependent 
on a quantification of the study plans; that Is, that each subject be established as 
one or more activities accompanied by class sizes, hours per class And teachmg 
staff. Moreover knoi^ledge on the. Individual activity's relation to other activities 
Is need id,- 

In prlnclple,lt should be possible to establish a statistic on the teachers* 
flow through the University, so that tdt instance the pr6blems around the nf^w 
structure of the teacher positions could b.e: solved. However, as mentioned above 
the Stabs-matrlkel Is a weak point In the present i^stem. 

All the demands on the Inforaatlon system must be fulfilled at the same 
time, otherwise we cannot be sure that the model will give reliable results, A 
number of the necessary data are already gathered in the present system, but 
not prepared in a proper manner^required by themodel. These have to be changed 
and,(Urther, the remaining Information collected and prepared. There do 
not 9eem to be any technical prc43lems to be overcome. The question seems mere- 
ly to be whether ttie .declslon-maklng bodies at the University will involve 
themselves in decision-making, that Is to formulate a policy on the basis of 
which they can set up criteria for their decision, e. g, on resource allocation. 
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Mathemat i cal structure of the model . 

The Indices ; • _ 
i * levels of study (i » 1, 7) " 

j « faculties (j « 1 : Philosophy. 2 : Medicine, ,3 : Social Science. 
4 : Theology, 5.; Natural Science, 6^ : Study not selected, 7 l Uni- 
^rsity as a t6tal>;r 
k « year (k « 1,31 (year 1 « 1948)) 

The variables : - . 

lA (i, j) * survival rate (estimated, outside university control) 

_ 13 (ii j) * repeater rate (estimated, outside ufiiversity control) 

IC (i/ j) * drop-out rate (estimated, outside university control) 

ENROL (j.k)^ «<new enrolment in faculty j, year k (outside control) 

~ ST (i# j.k) « number of students at level i, faculty j and year kjehdo- 

' " "^^ , * " " ^ ^^""^ 

SST (j, k) . ' « total number of students in faculty j, year k (endogen) 

DROP (j, k) « total number of drop-outs in faculty j, year k (eudogen) 

GR AD (j, k) « total number of graduates in faculty j, year k (endogen) 

The* work ^ith the model is initiated by setting 

(I)'" ST (1, j, 1) « ENROL (j, 1) for j - 1, 6 ^ 

Then ' _ . . 

(2, 1 j ST (1, 6, k) « ENROL (6, k|^or k « 2, 31 
(2.2)ST(2,6,k)MA(2,6)xST(l,6,k.l)for k« 2,31 ^ 

Next we can calculate 
0. 1) ST (i,j,k) - ENROL (j.k) +ClB(i, j) x ST (lj,k-l)] +[f x (ST(1, 6,k.l) +, 
ST(2, 6. k-l)] for j « 1, 5 and k « 2, 31 ^ 

and then 

(3.2)STaj,k) -ClA(i,j)xST(i.l,j,k.l)] + Cl3{i,j)xST{i,J,k-l)3 
, for 1 • 2, 7 , j " 1, 5 and k « 2, 31 
In (3. 1) F is a factor giving the proportion of students in the "faculty" not 
selected who after one or two years In that "faculty" choose a real faculty. 

(3. 1) and (3. 2) give the number of students at each level in each faculty in 
all the years concerned, 

(3, 3) ST (i, 7, k) » «ST(i, j, x) for j « 1, 6, giving the total number of students 
^ attach level 
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(4) SST 0, k) - / ='^ST for i = 1, 7, giving the total number of students 

i \ 

per factdty ( j = l, 7) 

(5. 1) DROP (ik) 'Z'lC X ST (i, j,k) for i = U7 giving the total number of 

drop-outs in each faculty (j = 1, 6) 

(5. 2) DROP (7, k) *S DROP (j, k) for j - 1, 6 giving the total number of drop-. 

^ " outs at the Universitx^ 

(6. 1) ORAD (j,k) = 1 1 - IB(i,-j)3 x ST(iJ, k-irfci- j ^ i, 6 and i = 6 for j = 1 

and 3, i = 7 for j * 2 and 4, 6, 
giving the total number of gradu- 
ates in each faculty 

(6. 2) GRAD (7, k) =^GRAD (j, k) for j = 1, 6 total number of graduates at the 

^ University. ^ 

The indices are the same as above. The variables are : 
HOLD (i, j) = class sizes at level i, faculty j (within control) 
LESSON (i, j) = hours per class at level i, faculty j (within control) 
HOUR (i, j, k) - number of scheduled hours per weel^ per levels within 

faculty j, year k (endogen) 
SHOUR (j, k) = total number of scheduled hours per week at faculty j, 

year k (endogen) ^ _^ - ^ - _ 

The calculations are : 

(7) HOUR (i, j, k) ^ LESSW (i, j) x CST (i, j, k) / HOLD (i, j)] 

(8) SHOUR (j, k) = ;ZhOUR (i, j, k) for i = 1, 7. 

. - i 

Teaclnng ^apacit^ 

The-indices : 

m = personnel categories (m = l, 6) 
j and k as above 

Variables : 

RELAT (m, j, k) for m = 1 : number of students per professor 

m= 2« 5 : number of non -professors per professor 
m = 6 : number of technical assistants per teacher 
(tenure) (within control) 
PERSON (m, j,k) = number of employed in category m, faculty j, year k 
(endogen) 
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TIMCAP (j» k) » teaching capacity measured as number of scheciuled 

hours per. week (endogen) 
PORH {n4, k) > student/teacher ratio* n - 1 : tenures, n 2 : non-tenures 

(endofen) 

The calculations are : 

(9. 1) PERSON a h k) = SST (j, k)/R£LATa* k).giving the nuniber of prof- 

fessors 

(9. 2) PERSON (m, k) =RELAT (m, k) x PERSON (Vj, k) f or nt ^' 2, 5 giving 

the number of associate profess<x*s assistant pro- 
fessors iZ), lecturers (4) and teaching assistants (5) 

(9.3) PERSON (7, j,k) ^PERSON (m» j» k) for m ~ 1,3 giving the number for 

* ^teachers (tenures) . 

(9. 4) PERSON (6, j, k) = RELAT k) x PERSON (7, j, k) giving the number 

ottechnical^assistants 
(iO)' TIMCAP (j, k) = ZMCm) x VISRSOS (m, k) for m ^ 1, 5 and M(m)'is 

jthe nuniber of compulsory teaching hours per 
- - teacher in category m, - 

(11. 1) FCXIH (1, k) = SST (j, k)/PERSON (7, k) gi^ng the numbei: of 

students per tenure 

(11. 2) FCXtH (2, j, k) > SST ijl k)/^lp£RSON (m, j, k)*for m ^ 4, 5 giving the 

m 

number oC students. per non-tenure. 

Umver s^-^udget . , **' 

The indices : 

ma - types of wages and overheads, ma - 1, 8 

j and k as a!l>ove. , - 

The variables : 

WAGES (ma, j), ma ^ 1, 6 wages to corre^onfiing manpower groups (out- 
•* side control) 

ma ~ 7 overhead to tenure-teachers (within control) 
BUDGET(ma, j, k) > totaLexpenditure^( wages and overheads) on each cate- 
gory of personnel in each faculty (j) and in each 
. year (k) (endogen) 

-^l - "rnXSIFT (j,k) * e3q>enditure per student (endogenK 

The calculations : 

(12. 1) BUDGET (ma,tk)- WAGES (maj) x PERSON Jm, j, k) for ma = 1, 7 gives^^ 



106 



^ -..^^ — the wages and ov'erEeafdsln^faculty j, year k 

(12.^) BUDGET (8, i, k) ^^iBUDGETdna, j, k) for ma = 1, 7 giving the total 

tna 

expenditure in each faculty/ each year 
il3J:^JJXX;iFT (i, k) » BUDGET (8, j, k)/SST(i, expenditure per student 

5??£Htoi^ ^jeachers^ ^^cher^fiaws^ ^^^ygul^ion^ ^H4S^!^Z l^^cts 
The indices : 

jia. = seniority, ia = 1,3? ^ " , . 

ja ' category of teacher, ja = 1 : assistant onrofessor, 

. ^2 t associate professor, • 
_ 3 : professor, — ; 

k as above*. ^ > 
Variables : ^ . / - ^ ' 

OVERL (ia) = survival-raUo at the ia'th level of seniority (outside 

- . control) ^ _ 

L(ia,ja,k) -m^er of teachers in category, ja with seniority ia in 

yeark ( endo gen) 

SUja, k) = total number jof teachers -in category ja in year k (endo- 

gen)- _ f i ^ r 
SSL (k) = total number of teachers year k (endogen) 

ANDEL (k) = ratio between the number of neMy recruited teachers in 
year k and the nuinber of graduated in year k -1 (endogen) 
^^AVAGECk) average seniority (endogen) . . 

MANKO 2 (k) and MANKO 3 (k) = difference between the need for profes- 
sors and associate professors and the possible numbers. 
The relation to the rest of the model is established throu^ : 

( 14. 1) SL (i, k) - PJBRSCMJ (3, 7, k) ^ 

(14. 2) SL (2, k) = PERSCm (2, 7, k> 

(14. 3) SL (3, k) = PERSON (1, 7,k) . 

(14.4) SSL (k) = PERSON (7, 7;k) ^ 

-A - 

In year I we have assumed that there was an equal distribution of the teach- 
ers on seniority. Then, the flow model can be initiated as follows : 

( 15) L (ia, ja, k) = OVERL (ia-1) x L (ia-1, ja, k-1) 

Promotion procedure : Professors and associate professors are recruited 
ggggglhe^sistant^pcof e ssor& w ith-lO-lS^years of seniorityr^hrrrcrmtienf 
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is supposed to start with thV older ones and the older are preferred younger. 
If the total number of assistant professors with 10-^15 years of seniority 
. is not sufficient to match Uie need for new professors and associate professors^ 
then the model will recruit an additional number of assistant professors so that 
the demanded SSL(k) is reached. - , 

The promotion procedture is then started for ia = 16 t 

(16) L(ia,4a, k) = SL( ja, k) Uia, ja, k) for ia = l, 30 and ja = 2, 3 

u : \ . 

(17. 1) L(ia, 3, k) ^ OVERL (ia-1) x L(ia~l,l, I.-1) + OVERL(ia-l) x L(ia-1, 3, k-1) 
then (16) is valid for ja = 3, and it ► ' " , ^ ' 

(17. 2) L(ia, 2,k)^rS:OVERL(ia-l) x L(ia-l;ja,k-l) for ja>.l, 3 

ja 

then (16) is valid for^ja = 2 too. Then will * - 

(18) Uia^l/k) =1:^ (OVERL(ia-l)xL(ia-l,ja,k.lp - ^ L(ia,ja:k) 

ja=l,3 ja22,3 
also be valid . . 

If (17. 1-2) is not fulfilled then . ' 

(19. 1) L(ia, 3;k) = 6vERL(ia-l) x L(ia-1, 1, k^l) + OVERL(ia-l) x L(ia-1, 3, kr-1) 

( 19. 2) L(ia, 2, k) - OVERL(ia-l) x Ef ia-1, 2, k-1) 

(19.3) Uia, l,k) = 0. 

.Then we can calculate equation^(16) for ia - ia-1 « 15 (and if necessary ia 11) 
and for j = 2, 3. The conditions in (17. 1-2) are tested once more. 

If (17. 1) is fuUiUed, then , . . 

(19. 21) L(ia, 2, k) - C5l0VERL{ia-l) x L(ia-1, ja, k-l)3 - Uia, 3, k) for ja - 1, 3 

(19. 31) L(ia, 1, k) » 0 ^ . . 

and we calculate (16) for ja = 2. Finally we test (17: 1-2) once more. 

(20.1) MANKO2(k) = SU2,k)-^Uia,2,k)foria = l,30 

ia * ' ' , 

(20.2) MANK0 3(k) = SUi>,k) ,-Zuia, 3,k) for ia 1,30 

ia . , " ^ 

If (20.1) and (20.2) "equal or then is (17.1) as well as (17. 2) fulfilled. 

If only (20.2) is 0, then only (17.'l) is fulfilled (and vice versa). If (20.1) as well as 
(20.2) are positive then none of th4 conditions are fulfilled (and we cannot fill 
all the promotion positions). * ' ^ 

After calculating the number %ho can be proQioted to professors and asso- 
ciate.professors, we can then calculate the total need for assistant professors 
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(21) Uhhk) 

(22) -ANDEL(k) 

(23) ,JiVAGE{k) 



= SL(1, k) -Z.L(ia, 1, k) + MANKO 2(k) + MANKO 3(k) 
ia 

for ia = 2, 30 - " 
= L(l,l,k)/GRAD(7,k-l) 

= Ji^(ia> ja, k)j /SSL(k) for ja = 1, 3 and ia = 1, 30 



In the situations where there is no agreement between the number of teach 
ers> in the different tategories, which the model will engage or promote and 
the number'^which is possible - according to the teacher flow model - to 
engage or promote, then Se model will calculate a budget adjusted for differen- 
ces in wages etc. Similarly it calculates a new corresponding expenditure per 
student.^ _ . 



Outline of the mathematical stioicture 

The total student population in a faculty is 

S. , = 2ls.- . , - + E. , - D. , - g}\ 
j> k- i,j,k-l j,k j,k j, k 

where S = Student population 
E = New enrolment 
'D = Drop-outs 
r G = Graduates 



i = studylevel i = 1, N 
j = faculty-.^ 
k= time 



The total demand for teaching"in a faculty : . ^ 

where N = demand (need) for teaching 

H= number of hours per class, level and faculty*' 
O - class sizes per level and'faculty 



^mJ^k'Vk^^^njrj-* • 



J^a * type of position 



where P = number of positions. |>er type and faculty 

R - position / student ratio per faculty (Incl. technical assistants). 

T. . = Tp . » (W +0 .) - . . 

2,k ^ m,j,k m m,y 
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where T - total costs 

W = wages per positio^ (type) 
O = overhead per position and faculty 

Recrui^ent of new teachers 



V = P - P - B 

ni,j,k m,j,k m,j,k-l in,j,k. 



where V = net recuitment of teachers • . 

B = retirement by death, age, promotion or voluiitarily 

In the lowest category of positions th% recruitment takes place by new en- 
rolment, in the upper categories'^e have promotions from a lower category. 

Teaching capacity - .'- 

j,k ^ m,3,k^ m'- - 

where' 1m * teaching capacity (measured in hours) ^ . * . ^ 

.F = standard number of teaching hours for teachers injcategory m. 
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Chapter 7 

DECENTRALIZED PLANNING IN A UNIVERSITY SYSTEM 
• by- " . ^ 

Hans Jf&rgen Has muse n 



The planning procedure developed here operatesr in a decentralized man- 
ner, thereby reducing the central demand for data and activity statistics and 
permitting the faculties of the university a wide range of platitude in using the « 
operation ceilings. 

The planning procedure has been designed around the same kind of data as, 
that used in the forecast-type model described by Wels Hammer -Jesper sen. 
All teaching demands are in fact supplied by the forecast model. (Chapter 6). 

This chapter is divided into two main parts.. The first part is initiated by" 
a .discussion of t» e decision level at which the mcSerVs to be implementedr It 
continues with some notes on centralization versus decentralization, and it ends 
with a di&cussion on how a decentralized planning procedure under central con- 

trol can be developed and how data can be obtained. 

: _ - " - • ^ ^ , ,^ ^ - ^ 

The second part is initiated by a discussion accompanying the u^ of a 
mathematical model. The constraint equations and the objective function is explained, 
and it is shown how a linear programming problem can be formulated. 

The second part continues mth an elaboration on the results obtained by 
using the model, 'ai well as an explanation- of the use of shadow prices and sen- 
sitivity analysis. „^ 

Finally we discuss how the model can be implemented and how the plan- 
ning results can be applied in the planning negotiations, upwards as well as down-^^-^ 
wards in the system. 

The level of implementation of the model ' 

The model is developed to supply the top'decision-making bcdy, the Kbnsis- 
torium in the University of Copenhagen, with the information necessary to pro- 
vide a tool for the overall, control of the university, as well as to supply the 
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quantitaave information required in the budgeting negotiations with the Ministry 
of Education. 

Table IV. 7. 1. lists the computed weekly teaching capacity in the fiscal . 
year 1968/69, and the computed weekly teaching demand for the fiscal year 



1968/69,and the expected teaching demand in the future 4 fiTcaf y^l71>helore. 

casts are all Obtained from the forecast model developed by Niels Hammer- 
Jespersen^ ^ ^ 

Table IV. 7. 1 ■ Weekly tea ching capacity/demand (hours) ^ 
for the fiscal years 1968/69 - 1973/74 



/ 



Faculty 

x; 


Current 
capacity 




Computed demand 


/ 

/ 

j 




1968/69 


1968/69 


1969/70 


1970/71 


1971/72 , 


1972/73 


PhU. 

Med."^ 

Soc. 

Theol. 

Nat. 


2812 
2242 
876 
84 
4544 ^ 


4515 * 

2503 

1638 

195 * 
2484 


4847 
2648 
1692 
224 
, 2670 


5285 
2691 
1774 
224 
3044 


5602 
, 2836 
1884^ ' 
166 
3110, 


6040 
2981 
•t^960 
166 
3394 


Total 


10558 


11335 . 


12081 


13018 


13598 


14541 



— ^^-'f'w ^ «icu. - xvicuicai ocnool - soc. = Social 

^ .Science -Theol.^ Theology - Nat. * Na&ral Science. 

FromTable ly, 7. 1. we learn that the current total undercapacity amSSits 
to approximately 7% in the basic fiscal.year 1968/69. It is however more inter- 
estiSg when we learn that there is a highly unequal distribution of the availl 
able capacity and hence of the current resource allocation.* 

The five main faculties of which the University of Copenhagen isxomposed 
are virtuaUy independent in terms of teaching obligations; thus changing oi- im- 
plementing new 5urriculaes in one faculty does not (in the short run) change the 
teaching demand in the remaining faculties. 

, Thi s independence does make it possible to develop accurate short-run 
forecasts of-teaching demands. It is therefore possible to.develop a planning 
tool which can allocate the avail^le resources in a way best satisfying the an- 
ticipated ftiture demands. The applicaUon of a decision procedure based on the 
future expected performance is Kowever not-«asUy done inside the faculties. 
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because the continuous alterations in the course choices of the students render 
it literally impossible to forecast anything like the expected teaching demands 
for all different possible courses. * ^ „ 

> ' * 'T^^ * 

Although the current^ model does operate with five jsect or s, this is more h. 
~ ' x'" < ' .^^^-^ 

convenience m gathering data, and in tradition, than a methodological require- 
ment. It is however very likely that the number of sectors should be increased 
to 10 or 15, thereby reflecting the number of main fields of study. Within the 
Faculty of Social Sciences, for example, the^ain fields are the Law School, the 
.School of Economics and the.School of Sociology, which operate practically inde- 
pendently of each other. The number of sectors is on the one hand determined by 
the number of activities which the central decision -maker considers it neces* 
jsary to distinguish between, and on the other hand by the numbers which 
can be dealt with in the administrative procedures. 

- Centralization versus decentralization " . . ! ^ 

Centralization is considered advantageous in situations where the objecti- 
ves are only vaguely defined. By centralizing it is believed to be possible to 
supervise the total system and in due <iourse to make the right decision. Unfor- 
tunately, centralized systems have hever been able to work efficiently ; first of 
all because of the number of decisions tb be made are enormous even in small 
systems, thus leading to a large pile -Up o£ waiting cases. Stecondly, large cen- 
tralized systems are unable to work because the central decision-maker can 
hever obtain the same information. or even digest the information, which is avail- 
able in the various sub-units. Centralized dedision*makers had tried to get 
around this trouble by establishing databases and- information systems. Neither 
databases nor informations systems are howe>^er going to solve any of the plan- 
nihg problems* They might be very helpful devices, but they do not secure either 
a feasible solution* or any guidance when more than one feasible solution exists. 
Furthermore the central decision maker will almost always be troubled by ten- 
dentious or biased plans, Vhich Jje seldom has sufficient knowledge to coun- 
ter-bias - , ^ ' . 

Decentralization on the othpr hand has many advantages. Much less infor- 
mation needs to be transmitted between the vario us levels, b ecause the syslem__ _ 
permits its members to make decisions independently of each other. It is further 



(1) Cyert, Richard M., March, James G. , A BehavioralTaieory of the Firm. 
Prentice-Hall inc.: JJew.Jerffey;i963.> ~ ' ' ' 
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possible to use the individual sectot's special Ipiowledge on iin fields far more - 
than it is possible in the centralized system. This issue is one of the strongest 
advocates for decentralisation, and it is one of the arguments that most frequent 
ly have been used against any attempt to introduce management -techniques, 
because these techniques often are assumed to go-hand in hand with centraliza- 
tion, 

' ♦ ^ ^ - ^ '* 

The.main disadvantages of uncontrolled decentralization are that plans se- 
lected by the individual sectors may be very badly balanced and seldom match 
the goals of< the total system. Although inventory management is an'essential 
part of a wholesale company's policies, it is usually not the inventory manager, 
iior ths manager of any other department who sets the goals for ihe company. 
The same situation holds true in the university. Although it admittedly is the 
faculty members of the institutes who are the only persons who can understand 
the problem within their area, they are seldom competent to value the'activi- 
ties of other institutes or departments,- 

The University of Copenhagen, which has been studied in our case, is 
organized in a partly centralized and partly decentralized way. Some kinds of 
decisions are highly centralized, such as the annual marginal resource alloca- 
tions, , 

All educational decisions are on the other .hand highly decentralized. In 
fact the University administration often claims that it knows very little about 
what is going oh in certain parts of the University, 

However, although the budgetary allocations are centralized, two faculties, 
the Natural Science and to some extent the Medical Science, have been able to^ 
expand, leaving the three remaining faculties heavily under supplied. It basl>een 
possible to reach this state of affairs because the two mentioned faculties always 
have prepared their proposals in a very careful and: well -written form. 

At the same 'time the central decision making body of the University has 
only considered marginal allocation and never attempted to consider whether 
or not the total^resources in the faculties balanced the demands, thereby not 
preventing the imbalance of the resource distribution. 

Decentralization with central control ' ' . . 

Both the centralized and the decentralized systems have their advantages 
and it is possible to establish management systems which to a li^rge extent 
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bring these together. This procedure may be called decentralization with^cen- 
tral control Sometimes this procedure unfortunately is referred to only 

as decentralization. The main idea is that the central decision-maker sets the 
objectives and to some extent the means by which they are to be pursued.. The 
central.decision-maker also distributes the scarce resources. However, in jdoing^ j 
so, he only observes to^^hat extent the sectors^are able to fulfil his overall objectives. 
In other words he'divides the resources according to the principle of equalization of 
marginal utilities amongall sectors in accordance .with his objective function. 

There is however at least one requirement which must be satisfied in 
order to control the system this way, that Is, the central decision-maker must 
trust the sectional dec Is ion -maker willingness to try to satisfy his goals and 
not their own. If this Is not possible, the central decision-maker must at least 
be abte to counter-bias the Information he receives ft-om the decentralized sec- 
*-tors. 

Decentralized systems might be kept under control in two different ways : " 

^'^^^''^l) Price control (Internal pricing). 

2) Quota control (resource ceilings). 

Price control or Internal pricing has often been suggested ' em a means to 
control de':entrallzed units. When the cost assigned to a specific commodity Is ^ 
Increased, the amount used is decreasing, and at a certain value of the cost, 
the demand equals the supply. 

The concept of Internal pricing, however, seems to be difficult to compre- 
hendfor planning people, espeqjlally»when they are trained in budgeting or accouh- 
ting. The difficulty Is due Jto the fact that people not very familiar with modern 
planning techniques • find It hard to understand that a scarce resource is priced 
higher Inside a system than outside. Several writers have reported the problems 
encountered in Introducing an Internal pricing system Into the budgetary planning^ 
•internal pricing* has on the other hand been used very successfully In Invest- 
ment planning, possibly because it Is another kind of people who.apply the tech- 
nique. 

Quota control Is another way of controlling the consumption of decentralized 

(1) Kornal, "Mathematical Banning of Structlonal Decisions", NorlVilolland 
Publishing Co., Amsterdam,^ 1967, In a collection : Contributions to 
Economic Analyals . N"^ 45. . 

(2) Sengupta, J. K. and Fox, K. , Optimization Techniques In Quantltatlye 
Economic Models , North Holland Publishing Co. / 1969. 

(3) SewelVWade P., "internal Pricing for Air Traissport FleetsJ'ln Operations 
Research and the Social Sciences . Tavistock,^ 1966. 



units. In this case the central decisiorPm'aker allocates quotas of scarce resources 
to the decentralized units, and he registers what they are able to do with 
allocated amounts. 

It is generally impossible to specify initially either the internal price or 
the quota allocation, which leads to an optimal solution for the total system. Both 
methods lead to the same optimal solution, and they are dual solutions to the 
same problem. 

Speaking in'terms of linear programming, decentralization controlled by 
Internal prices Is most frequently referred to as the Dantzig -Wolfe decomposi- 
tion procedure, whereas quota controlled de central l.iat Ion frequently Is referred 
^ to as the Kornal-Liptak decomposition technique. ' ^ 

Quota controlled decentralization has many similarities to the way in which 
operating budgets presently are prepared, and we expect the concepts to be 
much easier to comprehend for the budgeting* staff of a university, at least In the 
early phases of implementation. 

The, degree of decentralization 

^ An inherent feature of the use of a decentralized resource allocation pro- 
cedure Is that only key data elements are transmitted between the two levels 
Involved in the decision process. Depending on the number and content of the 
declslon'varlables used in the model, more or less freedom and slack is availa- 
ble for the lower of the two decision levels; With few and highly aggregated 
variables the freedom is larger. 

When the freedom to spend the resources is largf ,v it beconies very likely 
that the resources are spent in ways which ^re Incongruent with the goals of 
the total organization. 

Ideally decentrsllzed control should be exerted in a way which would mi- 
nimize the inconvenience of the goal displacement. However the possibility of^ 
biasing the information transmitted between the two le/els may render the con- 
trol procedure very complicated' ' I ^ 

This model is designed around the teach^gudemands and supplies, thus it 
is very tempting fo> the faculties to overestixnate the teacliing demands in order 
to obtain more resources. Clearly « control i»*ocedure must be developed/ 



(l)Waks, N., Top management declslon-makiiig in large organizations > MITRE 
CORP. Mass. U;S.A. , IS70. ~^ ^ 
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permitting a comparison between the expected demands and the actual achieve- 
ments, thereby permitting a counter-biasing of estimates before they arc used 
in the evaluation of plans. 

The reason why the faculties want to overestimate teaching'demands is 
that the members of the faculties usually have very pronounced research objec- 
tives. Even though the research activities do not appear as explicit decision 
variables in this model, this by no means indicates that research work is not 
appreciated by the central decision-maker,. In fact we assume that the faculty 
members on the average use 50 % of their working time on research work. We 
have also assumed that research budgets and other operation budgets are merged 
together into general overhead accounts, with one overhead account for 
each sector. The most pronounced result of this policy is that faculty members 
are given an ultimate degreit of ft^eedom and latitude in the selection of research 
projects. /• 

The decision variables used in this model are congruent with those used 
. by the Ministry* of Education, that is; manpower positions and money. These 
variables represent the resources inade available io the University for operating 
purposes. * - 

The University is divided into a number of sectors, which *re treated in- 
dependently, only linked together through the common resource ceilings. The 
resources are allocated to each sector (here faculty) in terms of ceUings, which 
the faculties use according to their usual standards. 

Manpower and money are traditionally used in very different ways within 
each of the five faculties. Each faculty has developed its own academic grade 
structure. Furthermore^ ^atios of teachejs to secretaries and technicians are 
very different, the research and operations overheads arelvery flifferent and 
finaUy each facult;;has adopted different policies towards the use of non-tenure 
teachers. , * 

These differences must clearly be reflected in the planning model. Although 
not all differences are due to desired states, they are at least initial conditions. 
However on<t key feature of the decentralization is t}uit the sectors independently 
may suggest and negotiate changes in these technical coefficients with the central 
decision-maker as part of the planning process. 

From the distribution of manpower positions upon different teacher and 
non-teacner grades it is possWe-to compute the average "productivity" per 
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position for the five faculties^ when the average weekly teaching hours for each 
teacher grade is known* 

In the basic fiscal year^ 1968/69 the Theology Fkculty as an example had 

(1* 

n full professors at 2 weekly teaching hours ' 

I associate professor 4 - - - 

9 assistant professors ' ^ - 6 - 

4 secretaries 

Totally they had 25 tenure positions availatole.. The resulting average pro- 
ductivity becomes ; 

^ 2x11 ■»-4xl ^ 6x9 0x 4 

25 . . 

• 3» 20 weekly teaching iiour/position. 

The average cost per position is computed in a similar way. 

Two kinds of non-tenure teachers are available, both supplying 4 weekly 
teaching hours, however at a different cost. 

Lecturers cost approximately Danish Kroner 22, 000 annually 
teaching assistants - - - 16,000 

The cost difference reflects a different level of teaching experience* 

The composition of non-tenure teachers is different in the various facul- 
ties, thus, leading to a different productivity per unit of payment. 

Table IV* ^. 2. summarizes the different measures of productivity and the 
incurred average cost Including research and operation overheads for the tenure 
faculty members. 

Obviously, less aggregate decision varlubl^a can be used In a planning mod-^ 
el. It Is Indeed tempting to introduce for instance the research overheads and 
the number of secretaries and technicians as independent decision variables. 

In order lo Co so. It Is however necessary to make these variables appear 
In one way or other in the objective function of the model, because a model aimed 
towards the fulfilment of teaching demands gains no benefit from the intro- 
duction jf costly variables, which do not - In the short run - contribute to the 
objective function. 

(1) These ••atings assume ttst all types of teachers teach equally effectively. H 
this condition can not be sr»tlsfled, the ratings can^be modified accordingly. 



120 



Table IV. 7, 2 - Smnmary of unit costs and producti»*ity 
used in the model 



Faculty 


Average weekly 
teaching hours 
per 

tenure position 


Average annual 
cost.for 4 hours 
weekly teaching 
assistant 
Danish Kroner 


Average cost 
per 

tenure position 
Danish Kroner 


Philosophy 


4.38 


17.710 


91. 890 




2.07 


22. 000 


86/807 


Social Science .... 


2.66 


18. 230 


118.152 


Theology .. . ... . 


3. 20 


22. 000 


111.840 


Natural Science . > . . 


2.54 


17,880 . 


101. 182^ 



Some readers might feel that the use of the decentralization concept is 
quite tendentious, because at the end we turn up with a centrally solved model. 
The explanation is that we do not expect this plannin^^ model to be the only one , 
in use in the system. Each sector of the Xiiiversity may or may not choose to 
develop its own models. 



In any case however theKonsistorium needs a way to estimate a reason- 
ably accurate first allocationof resources so that a rapid.convergence can be 
secured. The central dec is icxi -maker is iiot assumed to be able to interfere direct 
ly in what the faculties are doing or th * way they are doing it. " 

A Mathematical Model 

In order to solve some of the planning problems^ we have tried to apply 
some recent developments within the planning area, especially the ideas in the 
Kornai-Liptak approach. The main emphasis of the mathematical planning pro- 
cedure is not only <xi solving the. allocation problems, but just as much on 
showing the decision-maker the kind of useful information he might obtain by 
using a mathematical programming technique. 

rt. The planning problem is atUcked from a total budgeting point of-view, that 
is, all available resources and all expected activities are analyzed at the same 
time. This procedure is ccxisidered superior to the current marginal budgeting 
procedure in which only new projects and new resources appear. 

The total budgeting approach- is a necessary part of a decentralized plan*- 
ning system, because the central decision-maker must be assured that the 
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decentral leaders consider aU their activities when plaiming, and to give them 
an incentive to terminate obsolete activities.' A total budgeting approach is also 
required in order to secure that all lic|uid resources continuously are allocated 
in ways congruent with the over -all objectives of the <»>ganizaUon. 

An important feature is the possibUity of measuring how resource demands 
from one sector^ fuUiUed, impair the level of acUvity in the remaining sec- 
tors. ▼ 

A mathematical model is a set of equations explaining the behavior of 
the system. In this model the equaUons have the form of a set of constraints, ^ 
which specify the limits within which the soluUon must be located. The size and % 
the shape of this solution space does frequenUy have a form permitting an infi- 
• nite number of soluUons or plans to satisfy the constraints. 

It is however also possible that the constraints are so defined that no 
soluUon can satisfy aU constraints simultaneously. When more than one solu^ 
Uon exists to the planning problem, the mathematical model is of UtUe value, 
anless it is able to select one or a smaU set of parUcularly good soIuUons. This 
feature iTobUined by the addiUon of an objective function to the model. The ob- 
jective function is also a nathemaUcal equaUon, designed in a way expressing 
the major goals of the decision-maker. 

The resource aUocaUon model to be described is designed to cover all 
four years in the ciirrent roUing-four-^ar budgets. The University is decomt, 
i>osedinto HvefacuUies, whidiareVeated as independent units. The faculties 
are linked together by a set of common constraints, reflecting the fact that at 
the next decision level the University is treated as an enUty, where only total 
achievements and total resources county ' 

The jneans by which the central decision-maker can control the solution is 
through the aUocaUoh of scarce resources. Money and manpower 'posUions are 
currentiy considered scarce resources. Money is fairfy obvious, Mai^Mwer 
constraints, however, arc introduced because the government has enforced limi- 
UUons on the number <rf people who each year can be hired in public posiUons. 
AU positions wiUi a permanent tenure character-are covered by the manpower 
ceUings, but people with a looser connection, as for instance teaching assistants, 
p»id on sji hourly bas£s,-are not covered. 

The physical facilities -aure not Usted as scarce resources today, mainly 
becausei>f a fundamental Ucfc of dau ; nor is the planning of buUdings and other 
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facilities included in this model, mainly because this today is administrated 
through other channels, and because we want to take one step at a time and 
want to see how simple procedures are understood before we embark on more 

versatile models. n ^ ^ 

\ . it 

The problem is formulated as a linear programming problem. Linear 
programming is by no means a satisfactory procedure rit is^ however one of the 
most versatile computational systems presently available. ' ^ *' 

.Constraint equations 

1. The teaching equation * 

The teaching equation . is a balance equation. Each faculty^has one equation 
for each time period. The teaching equation says that the teaching capacity 
supplied'by each manpower position plus the capacity supplied by each non -tenure 
teacher plus the slack' must equal the teaching demand. 

In mathematical terms we obtain the following equation using data from 
Tables IV.7,1. and IV. 7.2. fi>r the Philosophy Riculty year 1. (1969/70). 

4. 38^ (number of tenure positions) + 4. O^non -tenure teachej + dezA|||d 
slack ''4847 * . 

The demand slack expresses the unfilled demand, .thus, when the slack is 
zero, demand and supply equals. A positive slack means that the teaching capaci- 
ty is insufficient. Negative slack cannot exist, because the linear programming 
technique does not allow.negative variables^ If overcapacity may occtur, another 
- slack variable is introduced to take care of the possible overcapacity. 

2. The cost equation ^ ^ — " - 

The cost equation keeps track of the cost of running each faculty. The total 
operation cost of all faculties must each year be less than or equal to the 
total budget. 

Again using the data fromlhble IV. 7. 2. and Philosophy Faculty we ob- 
tain, - ' . - 

91. 890^ (number of tenure positions) + 17. 71 6* (number of non-tenure t?uchers) 
_ ^ Budget of the Philosophy Faculty. : 

K similar equation is used for each of the remaining four faculties, hence 
the total cost equation becomes / - 

Phil, costs + Med. costs \ Soc. costs -i- Nat. costs + Th^o, costs ^ total budget. « 
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3. The tenure position equation » / » ^ " 

This equation .says Jthat the^otal use of perjtnanent (tenure) manpower po- 
sitions within the Uiiversity must be less than, or equal to the manpower ceiling. 

Phil. TP + Med. TP + See. TP + Theo. TP + Nat. TP < manpower ceiling. " 

Since the model does not divide the tenure manpower into any siibunit^ no 
equation has to be defined for each faculty and the tenure position equation be- 
comes a global constraint equatipn. ^ 

4. The teaching structure equation. 

This, equation is a particularly important equation^ because it controls the 
extent to which tenure and non -tenure teachers can substitute each other. In 
this model we have assumed non-tenure teachers to supply less than or equal 
to half the teaching demand. - 

In case of the Philosophy Facjulty the equation year 1 becomes ~ 

4^{nuixiber of non-tenure teachers) ^ 2423 weekly hours. 

In the Natural Science FSaculty the initial conditions show an excess supply 
of teachers, thus a slack variable must be introduced in the teaching. structure 
equation to absorb ^the^excess supply. . 

5. The transition equation ^ 

The fifth and final type of equation is the transition equation,^ Its purpose 

is to specify how each time period in the. plan is: linked together. It is initially 

^' , ----- ^ ^ ^ 

assumed that the number of tenure positions in each faculty is^ never-de creasing; ' 

that is _ _r _ ' - 

The number of non-tenure teachers may however be reduced if excess teaching 
capacity exists^ We assume that the maximal reduction from one period to the 
following is 30 % of the stock, hence the transition equation for non -tenure - 
teachers becomes - * ^ ' 

NTP^ <.1.3< NTP^^j 

At a later stage we assume that any overcapacity of tenure positions can' 
be reallocated^within the University., The rate of reduction is estimated to approx- 
imately 10%, .which corresponds quite well to the .average number of annual 
vacancies. 
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Planning objectives 

The deiermination of the declsion-mdkers objectives is cumbersome and 
difficult. Many objectives have been suggested,, usually either one which mini- 
mizes total cosiior a given enrolment or one which maximizes the graduate 
plus research output for a given budget.' The main deficiency in both^as'es is 
that the objective implies a weU defmed rBlationship between class-size staff- 
ing and other inputs and educational outputs. It is however doubtful whether 
such a simple relationship does exist. 

Another and maj^e better reason for choosing an alternative objective'is 
the fact that Danish educational policy has been and still is an open door 
admission policy. The objective we have chosen is one which minimizes the dif-. 
ference between educational capacity and demand over^the faculties. The mini- 
mization is not done under a minimum cost assumption biit^ rather under the or- 
ganizational constraints set by the central decision-maker and/or bargained 
between him and the faculty members. The objec^ve Hoes not assign any direct 
value to research activities, mainly because tHe central decision-rRaker, in the 
short run, considers research a necessity rather than.an output. The^objective 
is clearly a weak one, but one which is easily understandable.. 

The research activities should of course be included in the objectives 
when the decision^maker. feels he understands the behavior of the system better 
than today. It is an essential feature of planning that not only the objective, but 
also the consta»aihts continuously change as the situation changes. ' 

Time has an impact on the whole^uniyersity system 'sjaehavior. Not„only does 
Jt take time to train teachers, but more iinportant, once manpower is hired in 
tenure positions, there is almost no possibility of transferring or jdisniissing 
the personnel. Also the teaching process takes several years, ahd once-admit- 
ted students should be permitted to complete the study. 

Although the present budgetary system is a rolling -four -year budget, up 
till now it onljr^acts as a one year plan, mainly because faculty members, want 
to see adl their ideas realized ^as soon as possible. < * 

The possibilities of forecasting the Value of some constraints and the 
knowledge of future budget and manpower ^.eilings may however lead to a better 
present decision than a one year plan yf^y^d This means that the objective" 
should cover the entire budget period rather than only the first year. When this 
year is oyer, a new plan is prepared and the- decisions are modified according 
to the new knowledge and information. * 



Th^act that forecast errors usually increase with time suggests that a 
decreasing weight is associated with values- of the objective function for the fut- 
ure periods. This leads^to some sort of a present-value objective. Discounting 
future expected achievements is also nafural, because it is less satisfying to 
. obtain the results tomorrow rather than today. T 

Object man ^T^t * ^€<i*'demand slack. * 
^ . ^ ^ , It 

cost associiated to the slack./ ^ -r— ^ . - 

1 . ^ . It ■■ - 

demand slack.^ = number of excess teaching hour demand in the i-te faculty in 
period t, as^defined in the teaching equation. 

ln<this pre^eirtatioivthe of«s are all egual, to 1, that' is^ all demands havt 
the same priority;, it should however be emphasized that the, central decision,- . 
maker may have, reasons to assign higher Apriorities to unfilled demands] in one or 
more sectors. - ■ . > v ; - 

In such cases the cjpr^ponding o('s.are set larger than l,x the*larger the 
value the higher the priority.^ ^ - ^ , / , , 

A Linear Programming Model " * ' 

With the previously defined constraints and objective equations the planning 
problem can be solved using linear programming. Linear Vrogramihing techhi- 
ques are not the only possible tooMor the solution of this kind of problem. 
Halpern^l^ fias used network theory to solve a problem of calculating bounds for 
new 'faculty ;po8itionsV a problem which in terms of the constraints, is* very simi- 
lar 'to the one dealt with in this paper. / ' 

Morejexterisive linear programming friodels have been <fescribed by Ras- 
musen—^ in earlier CERI-prb^^ 

(1) Halpern, Jonathan, "Bounds for New Faculty Pasitions in a Budget Plan/* 

^ Paper P-IO, The JPord foundation Projedt^ Berkeley Campus, University 
of California, May 1970* / " 

(2) Rasmusen, H. J. , "jprslag til en decentral budgetlgnings procedure", CERI 
^ Report iy> May 1970. ' ^ / , . \ . ' . 

"On Decentralized Hannlng^ in a University System**, CERI Report X, 
August 1970.:' ;f • r * > . V: . , > » . 

. Both IMSOR, Technical University of Denmark. ' 



Using the IBM MPS/360 programming system,an entire four year plan is 
solved in approximately 5 seconds^ 

The following matrix pictures of the planning model explain how all the 
constraints are built together. Figure lV. 7. 3 shows how the transition equations 
(the shaded areas) are used to link two consecutive time periods together. 

Mathematical structure of the top university l^yel decision -making model 
.(konsistorie level) : , , 
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Results 

The features obtained by using mathematical programming techniques can 
be classified into two groups. The first group Is the unique possibUity of selec« 
t*ng one solution among an infinite number of possible solutions. This is also 
referred to as the selection of an pjStSnlil plan. 

The second group of ffeatur'tes is the so called post-optimal or sensitivity 
analysis, which permits the analyst to analyse how a certain small change in 
one or more data elements of the modeV is influencing the value of the objective 
;unction and the plans selected.' 

This information is particularly helpful if the decision mciker has to enter 
into discussion both with his superiors and his subordinutes. 

Table IV. 7. 6 summarizes the optimal aUocation of manpower etc. obtain- 
ed by running the linear pro^arpming model us ing.t he forecasts for budget 
and manpower ceUings in Table IV, 7/5 and the demand forecasts ^ofTbble^. 7. 1 



Table IV. 7. 5 - Total budget ceiling forecast in mill. 
Danish Kroner 



r 

\ 1969/70 


, 1970/71 


1971/72 


1972/73 


229.035 


241,753 


254. 800 


272:950 


Total manpower ceiling forecast 


1969/70 


1970/71, 


^1971/72 


1972/73 


. 2085 


2190 


'2310 


2460 



Table IV. 7. 6 shows some very interesting results. We notice a very rapid 
expansion of the staff In the PhUosophy--. Faculty, a high expansion rate is also 
noted in the Social Science Jkculty, particularly at the end of the planning horizon. 
The number of tenure positions' in the Medical Science Faulty and in the 
^^„^*^A^ Science Flwjulty are held constant, and in the first-three years the Natural 
Science Faulty lis even reducing its over-capacity of non-tenure teachers.,^ 

These results differ very , ^uch from the current development in the 
appointments of new positions, v ^ere the largest part of the expansion has been 




^olhg to the Medical and Natural Science RcuJties, which, as shown irrthe fore- 
casts by Hammer -Jesper sen, is going to sustain the current unequal distri- 
bution of resources. 

Table IV> 7/6 - Optimarallocation of staff . / 







Initial 


year' 1 


year 2 


year 3 


-year 4 


Philosophy 


tenure position 


356 


461- 


598 


639 


689. , 


faculty 


non-tenure teach/ 


318, . 


606 


660 


700 


755 


Medicine 


tenure position 


540 


540 


540 


540 


540 


faculty 


non-tenure teach. 


280 


331 


336 


354 


372 


Social Science tenure position 


66 


66 


66 


• 142 


242 


faculty 


non-tenure teach. 


175 


212 


221, 


235 


245 


Theology 


tenure position 


25 


25 


25 


27 


27 ^ 


faculty 


non-tenure teach. 


1 ' 


28 


27 


21 


21 


Natural Science tenure position 


961 


961 

0 


961 


96 r 


^ 961 


faculty 


non-tenure teach. 


527 


527 


465 


396 


407 



Table IV.. 7. 7, shows how the balancing of supply and demand is performed* 
by the model. The discounted, sum of total unsatisfied demands is computed to 
3434 weekly hours, using a discount factor of 10% p. a. No effort has been made 
In order to determine a proper dlscount^factor. The common impatience among 
university people does however suggest a relatively high discounting value. 

Positive values indicate excess supply and negative values Indicate excess 
demand^compared with the expected demands of Table IV. 7. 1. ' 

Prom "ftble IV. 7. 7. we learn tfiat the demands in the Philosophy Faculty 
are filled within the first two planning periods. The same is the case in the 
Theology Faculty, The excess capacity in the Natural Science Faculty is grad- 
ually levelled off, how^ever there stUl remains detiand In the Social Science, 
Faculty and in the Medical Science Faculty, where jihe demand is even increasing. 

Why Is tie model unable to transfer the excess capacity in the Natural 
Science lUculty to the two faculties still demanding resources ? . 
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Table IV> 7. 7 - The distribution of under- rud overcapacity 
(No rsSIlbcation of tenure positions) 





y^ar I 


year 2 


year 3 


year 4 




- 403 


- 23 


b 


0 




- 206 


- 228 


- 300 


- 372 




- 6?0 


- 7ir 


- 563 


- 335 




- 36 


- 39 


0 


0 




+ 1879 


+ 1257^ 


+ 914 


+ 675 



The reason is simply that there is a high demand for tenure positions in 
the 2nd, 3r.d« and 4th planning period^ and that bojth the Medical and the Social 
Science faculties are unable to take more non-tentire teachers on without violat- 
ing the teaching structure constraints. ' 

A better total solution can be obtained if it is permitted to release some 
tenure positions at the end of each year, ^ 

Table IV. 7. 8. shows how the excess demands^^nd supplier are distributed 
when a 10% «tock reduction is permitted for the tenure positions in the transit- 
ion equations. 



Table IV. 7. 8 - The distribution of under- and overcapacity 

(Max 10% reduction of tenure stocks in each period) 





year 1 


year 2 


year 3 


year 4 


Philosophy faculty 


-403 


0 


0 


0 




- 206 


- 212 


- 212 


- 124 




- 670^ 


- 526 


- 232 


- 19 




- 36 


24 


0 


0 




+ 1879 


+ 796 


+ 155 


0 



This solution is obviously better than the previous one^ however the teach- 
ing den and in the Medical Science faculty is still going through a period of 
>^ncrea8ing demand. This anomaly is simply caused by the fact that this faculty 
is the least profitable one to allocate resources to in terms of teac hingxnitpvt. 
The MediAl Science Biculty not only has the. lowest teaching output per tenure 
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position, but also the highest cost per non*tenure teacher. 

Shadow prices , ^ " t, - . 

The shadow prices on the; scarce resources are very important control 
parameters in a quota controlled decentralized system, as the one proposed in 
'this pi'per. 

Table IV. 7. 9 shows how the shadow prices on the total manpower and 
budget constraints develop over a planning period. 



Table IV. 7; 9 « Shadow prices 



ERIC 





year l 


year 2 


year 3 


year 4 






0 


3.94 


2. 15 


1. 94 


weekly 
hours per 
pos. 




0. 0476 


0 


0 


0 


weekly 
hours per 
1000 Dan- 
ish Kroner 



The shadow price indicates how much the objective function is improved if 
tha constraint to which the shadow price corresponds is relaxed by one unit. 

A high shadow price shows that the constraint is tight and that a small 
relaxation will lead to a large improvement. When a shadow price' equals 0 it 
indicate^, that there is an excess supply of that particular typevof Vesource. 

* From*IW>le IV. 7. 9. we thus learn that the operation budget is the tigh^ 
resource in the first year, but that the manpower constraint is the tight con- 
straint inyear2, 3, and 4. W.e come to the same conclusion by examining TUble 
IV. 7. 7.; however the numeric values of the shadow price lead to a^qagptitative 
descx'iption of the tightness of the constraint. 

Further notes on the application of the shadow prices wUl be given in a stib- 
sequent section on the implementation. 

Sensitivity Analysis 

The derivation of shadow prices is one way of judging the sensitivity of the 

solution. The computations behind Tkble IV. 7. 8. show how a 10% change in some 

of the coefficients of the transition equations grei^tly affect%the total result of ^ 
the solution. * / 
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Tho linear programming procedures usually offer a large range of pos- 
sible analyses. Since this model Isbased upon forecasted future teaching demands, 
one could ask how sensitive the solution Is In terms of fluctuations In the de- 
mand. Although such an analysis Is highly relevant It requires a lengthy descrip- 
tion of the results as well as the Interpretation. 

Instead we assume that the top decision making body of the University ae: 
a contingency wants to i>repare a p^lan with 1% lower budget ceilings. In d5ing so 
the decision-maker learns something about the sensitivity of the solution in 
terms of the budget ceilings^ A 1% reduction of the total operation budget Is not 
very much j however In a nrarginal budgetary system with approximately 10% 
annual growth this ecjitals a 10% reduction of the growth rate, which has been 
Imposed a few times In the recent years. 

Table IV. 7. 10. gives the new optimal allocatlon^of tenure and non-tenure 
staff after a 1% reduction of the.total operation budget. • " . 



Table*IV.7. 10 - Optimal allocation of staff 







Initial 


year 1 


year 2 


year 3 


year 4 


Philosophy' 


tenure position 


356 


436 


583 . 


639 


689 


faculty 


^ non-tenure position 


318 


606 


661 


700 


755 


M^^diclne 


tenure position 


540 


540 


540 


540 


540 


faculty 


non-tenure position 


280 


331 


336 


„ 355 


372 


Social Science tenure position 


66 




- 66 


134 


242 


^ faculty 


non-tenure position 


175 




221 


235 


245 


Theology 


tenure position 


25 


25 


25 


27 


27 


faculty 


non-tenure position 


1 


28 


27 


21 


21 


Natural Science tenure position 


961 
* 


961 


9.61 


961 


961 . 


faculty 


non-teniu*e position 


527 


527 


405 


312 


. 254 



A comparison between 'Hible IV. 7. 10 and'Rdjle IV, 7. 8 reveals that the ter- 
minal year does not differ very much in the two solutions. The expansion rate 
over the planning period is however differ ent,> 



The compensation of the reduced budget is resized mainly by .the reduction 
of the stock of non-tenure teachers in the Natural Science Fkculty, - 
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Table IV. 7. 1 1 shows the distribution of excess demand and supply. 
Table IV. 7. 1 1 ~ The distribution of under« and overcapacity 





year 1 


year 2 


year 3 . 


year 4 


Philosophy faculty . ; . . 


- 513 


- 87 


0 


0 


Medicine faculty . 


- 206 


- 228 


- 300 


- 3 73 


Social Science faculty .......... 


- 670 


- 711 


- 589 


- 335 


Theology faculty. ... 


- 36 


- 40 


0 


0 


Natural Science faculty 


+ 1879 


+ 1018 


+ 578 


+ 64 



Also Table IV. 7. 11 shows how "resources are shifted away from Uie Natur- 
al ScienceRculty, and that the total system apparentty over a 5 or 6 year pe- 
riod is able to absorb a reduction of the operation budget^in the order of 1%. 

Table IV. 7. 12 finally displays how the shadow prices of the manpower and 
budgettconstraint are affectedby the 1% reduction of the operation budget. 



Table IV, 7. 12 - Shadow prices _ 





year 1 


year 2 


year 3 


year 4 


tenurje'position . . . 


0 


0 


0 


1.94' 


budget ..." - 


0.0476 


0. 0429 


0.0182 


V 0 



Even a smaU reduction of the operating budget is able to take the pressure 
offthe mai^wer constraint, thus leading to an excess supply of tenure man- 
- power positions m the first three planning years. 

Some comments on the derived solutions 

Once the general ideas behind this model have been explained it is natural 
to raise the question^ what happens to the excess demand ? 

TJie existence of non-zero values in the objective function indicate that the 
open door admission policy is not fuUilled. In real life students are hardly ever 
refused participation m education due to excess demands. An easy way of 
reducing the value of the objective function is to increase the class-sizes until 
a point is reached.where all demand is satisfied. 
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A real life satisfaction of the demand may also be realized if the tenure 
faculty members engaf e more in teaching than assumed in this model. 

Both the tendency to increase class-size and the teachir * load of the tenure 
faculty may easily' lead to a general reduction of the educational quality, 
which ucua^y ^ |ui unsatisfactory state. : ' 

If we assume that all students should be taught under an equal quality as- 
sumption, then any unHlled demand cannot be satisfied unCi],at the earliest, the fol- 
lowing time period. The total demand in any time period is thus equal to the 
computed demand for that period plus' the imfilled demand from the previous pe- 
riod. - , 

true demand^ = compt demand^ -i- unfilled liemand^^^„ 

This formulation is possibly the most reasonable one to assume, and it is 
easy to modify the demand equation accordingly^ 

Another questipiv which maybe raised when the objective function shows 
non-zero values, is whether the students will find it tempting to switch from a 
faculty with a hi^ valu^ of the objective function to a faculty with a lower value, 
or whether the students are insensitive to the possible troubles of getting through 
the system. If the students are sensitive to the troubles of gettingjhrough, this 
in fact will lead to a complicatioo of the planning problem because it will intro- 
duce dependencies between th(^ needs of the faculties, which in turn will make it 
more difficult to estimate the demands. Further research is needed in this area 
before such problem can be solved, c 

The length of the planning horizon has quite arbitrarily been fixed to four 
years because the current budgetary ^fstem is a roUin^g four -year procedure. 
It is however quite reasonable to a^k whether <»* not a longer time span would 
be more correct. 

Since no upper bounds have been introduced upon the increase in tenure and 
noa-temire positions fi>om one year to the following, no changes in the solution 
can be expected because more yevts are included in the plan. This argument 



(I) This formulation also allows an interpretation in which any unsatisfied 
demand leads to an increasing number of repeaters who add to the demands 
in the following year. * 
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also holds if the number of years are reduced. This does certainly not mean 
that no upper bounds exist on the transition equation • ouite the contrarv it tntaiit 
be very difficult to realise the_growth rates listed in Tkble IV. 7.6 because of the large • 
drain in the academic labour market. The model can easUy be modified to 
incorporate upper bounds on growth. 
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I hand one could argiie-that the planning horizon at least should 
• be as long as required to satisfy all demands. This would give any party invoU 
: ved on the decision process clear information on when and how the demands are 
: to be fulfiUed. 

^ ' - - ^ r - 

Implementation - ^ ^ 


I 

■( 

{ . 

T 
f 

i 


J 




3 
\ 


' The im^leinentation of a tactical resource aUocaUon procedure as the one 
proposed in this paper definitely creates several problems of its own. 

^ • . . ' - ' . . * 


1 

i 
1 

1 . 


• 




1 


Not only do we deal with a total point of view, apart from, the current par^ / 
J tial one, but the solutions are, as a consequence of the former property, highly 
incongruent with the most recent decision patterns.. 






r . V J* emphasized in the introduction that one of the advantages gained by 
1 ~^usir.> ^ atraltzed planning -was the reduced need for communication between . \ 
1 two decision levels. This advantage-is not fiilly gained in.this procedure because : 
1 the model is solved centraUy by the top decision making body of the Uiiversity, 
f This in turn changes the use of the procedure slightly 

1 "^^^ decentralization prowls are however still maintained, partly 

1 ^«ca"setheprocedure deals with resource ceilings and not wi 

1 ^"^P^y because the technic^ coefficients used can undergo modifications as 
1 a result of negotiations between the two levels. ^ 


> 

i 






\ 








I The information and data obtained from the solution may be used in two 
1 different decision processes. One is the'upward (external) negotiation with the 
^ Ministry of Education and the othei^ is the downward (internal) negotiation with 
f the faculties. . . - . : 


•> 








f Internal use r ^ ^ 








1 


1 With a centrally solved model the main internal use of this procedure is' ^ ^ 
[ ' the i^ssibility to compute an "opening bid" for the bargaining around the tactical 
1 » resource allocations. . * ^ V— 


^" -/ 








1 It is very likely that the dramatic reducUon of the number of tenure and. 
I non-tenure positions of the Natur'al Science Rculty may prove to be organizatio- 
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nally unfeasible. However the reallocation' of at least some resources mayby ac- 
complished by other means as for Instance a reduction of the resestrch over- 
heads. Such an approach maybe easier"" to negotiate. 

The relatively poor performance in the Medical Science F)Eiculty may be 
improved eitlier by an increased productivity per tenure posit ion« i. e. a reduc- 
tion. of the number of non-academics, or by a substitution by cheaper non-tenure 
teachers; for part of the expensive ones used now^^or some combination of these 
approaches. - ^ 

The main internal use of this planning procedure will thus, in the first 
phases of implement at ion, be to'^serve as some kind of a monitoring device or 
tool by7which the top decision making body can super.^^ the performance of the 
system. The computational results obtained also suggest that this planning pro- 
cedure is an excellent tool for the evaluation of new policies aimed towards a 
better internal resource allocation and hence towards better .achievements of 
the entire Uhiversity. 

External use 

The results obtained by using this planning model can not only be used in- 
ternally in the Xiuversity ;the. results are also excellent data for the negotiations 
with the Ministry of Education. This Ministry can obviously not reach an opti- 
mal allocation of its resources in the very first allocation in the process of the 
preparation of the budget. • 

• When the ihiti^ ceUings have been received by the University, the model 
is run, and an optimal solution is derived. This solution does most likely show 
some unfilled demands, particularly in the first planning year. The top Universi- 
ty decision making body can now approach the Ministry of Education and not only 
argue for more resources to fill the demands, but the resource demands can be 
quant if ied'^by applying the corresponding shadow pi^ices. 

If the results of Tkble IV .''7. 9 represent a real -life case, there is obviously 
no point .in asking for further manpower positions for the first planning year/be- 
catise the shadow price is 0. Actually the corresponding solution shows an excess 
of 31 positions; ^ ; ^ 

'When the Ministry of Education reviews the shadow prices from all univer- 
8ities» they may find some with high demand (shadow prices) upon manpower po- 
sitions and some with low shadow prices upon the operating budget. They can 
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uow initiate a reallocation of the initial ceilings in such a way t^at resources 
^ are moved from places witli^ow prices to places with high shadow prices. 

After each iteration all universities must solve their model and compute 
a new set of shadow prices, which in turn are sent to the Ministry for further 
consideration! This procedure is'the Kornai-Liptak decentralization procedure. 
Isee also Figure IV. 9. 6 in Part IV, Chapter 9).. 

If implemented, such a procedure must natiurally converge very rapidly,, 
because nobody can be assumed to accept more than two or three revisions ot a 
tactical operation plan which is developed annually. We must assume that the 
convergence process^ can be greatly improved as the Ministry of Education uses 
a similar procedure for the computation of its "opening bid". , ^ 

Three level planning 

. At' a later stage of the implementation the proposed planning procedure 
can be used in a more sophisticated way' 

In order to understand this application it is necessary to recall that the 
internal pricing' and the quota control approaches are dual formulations of the 

^same problem. At an optimal solution the ^internal price and the shadow price 
of a resource becomes identical. Thus when the allocation problem is solved, 
the obtained shadow prices can be used as an opening bid for the internal price 

* to be used'in the decentral planning at the faculty level. 

When a faculty develops its plan or proposed plan the achievements of the* 
plan are evaluated interms of its teaching output in hours. This performance 
measure represents the value of the plan if no resource scarcity had existed. 
However since there is a general lack of resources, the value is reduced in pro- 
portion to the use of scarce resources. ' ' ^ 

High -valued plans which only retiuire a small amount of resources main- 
tain a high value, but high valued plans which. require a large^amount of resour- 
ces obtain i reduced value. The proportionality factor associated to each type 
of resource is the internal price. , . ; . ^ 

In a mathematical formulation the^ modified objective function becomes 
mod. plan, value plan, value - internal price X amount of ^ esource used. 



(1) See also : Weitzman, Martiiv "iterative Multilevel Planning with IVoduction «^ 
3Jirget8, Econometrica Vol. 38, no. 1., 197a . ; ' 
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When the internal pricing technique is used in a mathematical program- 
ming procedure it is usually referred to as Dantzig-Wolfe decomposition. 

Assume t^at the internal prices have been computed centrally and that 
each faculty knows the prices before it submits its budget proposals. Let us 
further assume that each faculty considers Its initial state "optimal", that is, 
it will argue that any increase in the teaching demand will require an equal 
increase in the supply of resources. Let us finally assume, \as a matter of sim- 
plicity, that both the Natural Science JFUculty and the Philosophy Faculty expect 
a-10% increase in the demands for 1969/70 over that of i968/69. 



Table IV. 7. 13 





1968/69 


1969/70 




Demand 


pper. budget 


Demand 


Oper. budget 


Philosophy 


2812 


38. 3 mill 


3100 


41. 1 mill 


Natural Science 


4544 


106. 6 mill 


5000 


U7.4 mill 



Only the operaUng budgets are listed inOkble IV. 7.1^because the Eternal 
price (shadow price) in T^Dle IV, 7,9. is zero for the tenure positions.. The mod- 
ified value of the plans from the two faculties is now obtained using the internal 
price on the operating budget listed in Table IV. 7. 9. ' 

Philosophy I^culty mod. value = 3100 - 47. 6 41. 4 
' 3100 - 1960 

U40 

Natural Science Rculty mod. value = 5000 t 47, 6 ^ U7. 4 
- . = 5000 5580 . 

^ ^ " J =-Wo 

Before the Natural Science Faculty submits its.budgetary'liroposal it 
now knows that the way it had decided to fill the demands is highly uneconomi- 
cal. The negative value of the. modified objective function indicates an excess 
use of resources. The inefficiency is of course even more pronounced when the 
centrally comj^uted demand figures are substituted into the. equation.^ 

The modified plan value of the Philosophy J^culty does on the other hand 
still indicate a positive value. ThiiB faculty cptdd in f^ct use more resources and 
^ positive value. When the centrally computed expected demands 
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♦are substituted into the equation, the modified value is even higher. Thus the 
Philosophy Faculty knows before it submits its budgetary plan that it has 
a high value, viewed from the top decisionmaking body of the Uiiversity. 

As a closing remark it should be emphasized that both the initial internal 
price and the initial allocation of the resource' ceilings (quotas) are tentative, 
that is, they undergo changes during the tafctical planning phase in accordance 
with new plans and new demand calci^Jations and possibly even new policies. 

J . 1- ' 3 

Summary . I ^ ^ ^ 

This planning procedure has been designed as an analytical tool to be used 
at the highest decision making level of a university. At this decision level, 
planning and decision making is assumed to operate in a highly decentralized 
manner, with few and very aggr«egaied' decision variables. 

The planning problem attacked is the resource allocation problem which 
originates from an intention to allocate resources in a way yielding an overall » 
best match between teaching supply and demand. 

The planning is thus done from a total budgeting. point of v^w rather than 
the current marginal budgeting approach. Research is' handled as incurred activ- 
iti^s and costs, as an attempt on one hand to give the scientist an ultimate 
degree of, research freedom and on the other hand to escape the research/ teach- 
ing evaluation problem. ^ ^ 

Most tactical resource aUocatidns problems in a university are in one way 
or another dealing with manpower allocations ; it is however much easier to 
hire than to dismiss or transfer personnel. Thus the easiest way to Control the 
system is through a control of the growth. Based upon estimates of future teach- 
ing demands and available resources the planning procedure determines when, 
and in >vhat quantity the resources should be allocated to the divisions of the 
university. in order to obtain the best overall plan. 

In order to simplify the initial data collection, the traditional division of^ 
the University of Copenhagen into five faculties has been used in this model, how- 
ever 10 or ISdecentral sectors are more likeljr.to reflect the de-facto number 
. of independent main areas of study. * 

The planning procedure is designed around a linear programming model, 
• covering all four years of the budgetary period. The model has been developed 
in a way securing a high degree of compatibility with other models developed 
.under this CEEI project., 



An^analysis of the initial resource distribution shows that one faculty has 
a large excess supply, one is balancing and three are highly under supplied. 
However the total avaUable supply turns out to be only 7% lower than the total 
computed demand. ^ - . 

Through a proper use of the marginal resources and reallocation of so»ne 
Qf the non-tenure teachers it is possible to attain an almost ideal resource dis- 
tribution before the end of the four year period. 

By-permitting a>eallocation of tenure positions becoming vacant during 
the planning horizon, the supply and demand matching process can be greatly 
improved 

It is further shown how the planning jjrocedure can b,e applied in the eva- 
luation of new policies and as a monitoring device in the negotiation and bar- 
gaining phase of tlje budgetary process. 

It is particularly emphasisc»d how the shadow prices oh the scarce common 
resources can be used as a quantitative indicator of the scarcity, 

, No planning procedure or Its solutions are any better than the data applied,, 
thus it is necessary continuously to control that the numbers used are rcpresen- 
tative. It is particularly important to ensure that the data is as Httle biased as 
possible; it will for instance bp necessary to develop a control procedure, which 
can compare oncerforecasted demands with those actually measured some time 
later, in orde» to reveal whether or not the differences are random or system, 
atic. ' ' . 

^' ^ ' * 
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Chapter 8 • 
MOVING DECISIONS BETWEEN MANAGEMENT 
LEVELS WITH CONFLICTING OBJECTIVES 

Bo Munch-Andersen 



Abstract ^ - • 

* A model has been developed with the purpose to analyse the effect of mov- 
ing decisions from one level of university management to another. 

The decisions considered here are the allocations of two types of resour- 
ces, manpower and money, to a set of activities. The two levels of management 
are assumed to have different preferences as ttf'the allocation of resources on 
the activities. In the model, the upper level management first alloca^tes a cer- 
tain portion of the available resources, and subsequently the lower level mana"- 
gement allocates the remaining portion of resources. Both managements attempt 
to minimize the deviation of the r^i&sulting combined allocation from their particu 
lar preferred allocation. 

Changing the upper level portion of available resources from none to all 
of it, the model calculates the resulting combined allocation and measures for 
the deviation from the preferred allocations. "^^^ 

Introduction ' " 

Th'fe over-all objective of a public university is very complex and is com- * 
posed of many single objectives of which-several are in conflict with each other." 
The conflicting objectives can be associated with each of the many social groups 
for whose benefit the public spends resources on research and higher education. 
A classification into such^sbcial' groups could be i . . * 

The public as a whole, wanting graduates and research 
achievements in the most demanded fields. 

The university teachers, each wanting to do researcH^ 
, and to teach ih-the fields of their own choice. ^ ^ > 
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The students, eacK wanting education in the fields of 
his own choice. 

If the various social groups have different objectives; they will also have 
different opinions about the resource allocation^since a certain allocation of re- 
sources indirectly is an expression of ascertain objective. 

The inHuence of the various social groups on the resource allocation with- 
in a university depends on how these social groups are represented in the" 
decision making units and which decisions fall under these units. 

The purpose of the present research work has been to develop a mathe- 
matical decision model to analyse the effect on the resource allocation when de- 
cisions are moved from one decision making unit to another. The work has been 
inspired by the strong interest in this matter repeatedly expressed by Professor 
Erlipg Olsen, Rektor of Roskilde University. Specific attention will be paid to 
the case where decisions can be moved from one level of university management 
„ to another. 

The basic method for resource allocation in the higher education system 
in Denmark is the '^ceUing system", where a managenient at a given level r'ecei- 
,yes a ceiling of resources and divides this into Smaller ceilings for other mana- 
gements at the next lower levels But besides this ceUing system there exists the 
possibUity that a management can "earmark" a portion of the availabie^resour/— 
ces for certain activities. If an upper level management has objectives conflict- 
ing with those of a lower level management, a change in size of the earmarked 
' portion of resources will affect the resource; allocation and thus the objectives 
of both^managements. The developed mathematical model can.be used to evaluate 
quantitative measures for the object<^(»« for varying poi<tions of earmarked 
resources. 

A case of resource allocation with conflicting objectives 

To stimulate the readers .inter est before we start with formal mathematical 
generalizations , let us consider lW)le IV. 8. 1. presenting, a simplified exam- 
ple of a one year budget at the University of Copenhagen, , where detaUs of - 
sub-budgets are shown for the Natural Science Faculty.. 



(1) In Ibbles IV. 8,1-3 the ceUings and the costs per unit are chosen to be rea- 
listic ih size- (in 19*7i-prices for the year 1972/73),but all preferred alloca- 
tions are imaginary and have not necessarUy any relation to, the preferences 
m the peal decision making units. 



Table IV. 8. 1 - One 



year budget. University of Copenha y^en 



University of Copenhagen, 


total 




Tenure 
positions 

2788^ 


v^osi xniii. 
Danish Kroner 

359.0 ^ 


1. Philosophy Faculty 






• 510 


65. 9 


2. Medical Faculty . r. 






. 773 


89. 9 


3. Social Science Faculty 






94 


16.5 


4. Theology Faculty 






35 


4.7 


5. Natural Science Faculty 




1376 


^ 182.0 


5. 1 Full Professors, 90 at 


d. kr. 


138. 000 . 


90 


^12.4 


5,-2 Associate Professors, 


90 d. kr. 


105.000 


90 


^-9.5 


5. 3 Assistant' Professors, 


491 - 


85.000. . 

r 


491 


41.7 


5.4 Part-time Lecturers, 


230 - 


26.000 , 


0 


^1.0 


5. 5 Teaching Assistants, 


520 - 


19.000 . 


0 


6.2 


5, 6 Non-academics, 


705 - 


44.000 . 


705 


9. 9 


5. 7 Large Apparatus , ^ 






0 


51.3 


5. 8 Annua 






0 


20.0 



Many social ^oups are affected by .the composition of the above budget, 
but only a few can influencedt. Let us consider the following three decision-., 
makers : - * . 

The Ministry of Education. 

, The Konsistorium at the University of Copenhagen.^ 

The Natural Science Faculty Board. , t 

Suppose now that the allocation of resource ceUings during the budget pro- 
cess takes place in the following order ; 

1. The Ministry of Education has fixed a manpower and a budget ccUing for ths 
University of Copenhagen. ^ • 

2. The .Ministry of Education earmarks a portion of the resource ceUings for ^ 
the various faculties.- « *< 

3. The Konsistorium allocates the not earmarked resources among the faculties. 

4. The result of st.ep 2 and 3 is a set of resource ceilings for each faculty. 
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5, The Konsistorium earmarks a portion of the^faciiltyj'e source ceilings to 
certain budget categories. 

6, The faculty boards allocate the not earmarked resources to the budget 
categories « 

7, The result of step 5 and 6 is the final budget for the faculties. 
Case 1» (Step 1 - 4) : ^ * 

^ The manpower and budget ceilings for University of Copenhagen have been 
fixed to 2788 tenure positions and 359 million danish kroner.. Assume now.that 
the Ministry of Education and Konsistorium have different opinions about the 
distribution of resources between the faculties, but that the Ministry of Education 
is indifferent as to the distribution between the various budget categories within 
the faculties. Let the different opinions be quantified as the preferred alloca- 
tions shown in'Ritile IV. ^2. Both of these allocations keep within the resource 
ceilings andhavefor any given faculty the same average cost per tenure position. 
Ai* the first case we will analyse the effect oi; the budget of letting the Ministry 
of Education earmark more or less of the resources to the faculties. ^^z*;^" 

Case 2 (Step 4 - 7) : ' ^ 

* < ' 

Consider nrw' the sub-budget for the Natural Science Faculty for given man- 
power, and budget eiTings of 1376 tenure positions and 182 million danish kroner. 
This corresponds to the preferred allocation of Konsistorium in lkble IV. 8. 2., 
Assume that Konsist(j|lum and the. Natural Science Faculty Board have different 
opinions about the distribution of resources between the budget categories and 
let these opinions.be quantified as the preferred allocations shownin mje IV. 8. 3 
Again the preferred allocations keep within the ceil^gs and are based on same 
cost per:unit for any given budget category. We shall as our second case analyse 
the effect on the sub-budget,of the |Jatural Science Faculty of letting the Konsistorium 
earmark more or less of resources to the budget categories.-^ 
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Mathematical model of two-iy&^eso urce aUocation with conflicting <a>jectives 

Let us introduce some mathematical notation : 

n : Number of activities (entries in the budget) 

: CeUing for resource type i'(l for manpower, 2 for budget) ^ 

: Amount of resource type i required per unit of activity j 

y : Number of unifs of acUvity j preferred by first de^ioa maker 

c^. : Number oi units of activity j preferred by second decisi&i maker 

: Number <rf units of acUvity j aUocated by first decision maker 

y^. i kumber of units of activi^ j allocated by second decision maker 

P : Relative jwtion of resources aUocated by first decision maker (earmark- 
ed porUbn), 0 $ p ^ 1 

The first decision maker's aUocaUon. i, must satisfy the constraints : 

''j ^ » . j =1,2. ,... n ^ 

The second decisim maker's allocation, y. must ssiisfy^ constraims : 

^ „ - ^ (2) • 

yj _^ » . j = 1. 2. .... n - 



•=2 



Let r ° X + y be the fiinl combined allocation. - 

We will measure the^eviaUon of an actual aUocatioh £ from pi-eferred . 
aUocation <by a deviaUon measure K(r, c). which for the present appUcaUon : 
has been chosen to be : 



JKtf.^) -Z. w. filXraE - RES 



(3) 



Mft 



where 



PRE. = )— J — ^ , ""ir^i ^* two-dimensional resource vector) 
^ C 1 ^2 J 

RES, -^r^TU two-dimensional 'resource vector) 

p<v) and I y| are define«rfor a vector v = ^v^, 
Iv| = YZ v/ (the length of the vector )» and 
D(v) |^d(v^)/d(v2), ^^V] 



. . V t as 



d(v.) = 



1 0 if V. ^ 0 



The expression (3) can be reducea to 



n fdCc -r.) n 



This deviation measure can be expressed verbally as being the weighted 
suin of the squares of the negative deviations^, where the .weight factors are 
equal to the normalized lengths of the pii«ierred resource vectors. 

. Each of the two decision makersjattempits to minimize the deviation meas- 
ure for their^^referred Jdlocation.'' ^. 

In this model we usume that the first decision maker does not utilize any 
knowledge about^the preferences of the secoi^ decision maker r^d uses a "mini 
max'* strategy^ thus choosing the allocatioir minimizing the mairfmnw possi- 
ble deviation measure, i, e. ^ ^ 

. * • min max K(zi-y» c ) - 
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Using the deviation measure expression (3), K(x +y, c^) is maximized 
fct- y = 0. Thus the optimal allocation, x, can be found simjply from 

nun K(x, c ) 

subject^to^the conditions (l). _ . - ' 

' On the other hand we assume that the second decision maker fully uses 
the loiowledge about the first decision makers allocation and thus for a given x 
chooses. the allbcation y from * ^ . 



r 



K(x + y, Cg) ^ " - - \ - ^ 

- stibjectto the conditions (2). >- • 

• ' V ' = . ' - - - . > 

For given values of p, z^, a, c^ and c^ a computer program has been 

developed to evaluate the final combined allocaUon f = x + y and deviation mea- 
sures and K(f, c ). . 

Tlie minimizations in the model are performed by a dynamic programming 
algorithm. ♦ . 

To provide^for a gross measure of deviation for ike first decision maker 
. . .. g 

in the case when the acUviUes can be a^egated into main groups of activities, 

the following expression has been developed. A slighUy changed notation is uped 

^ : Number of main groups of activities. 

* - : Number of activities in main group . ^ 

' . "a- -••• '»„} 

^yk* fjk^ ^jk * Same meaning as the previous a.^., c. and r^, but where 

the combination jk now means activity^ k within' main 



' \ group j- 

Gross deviation measure X 



-4 



K^:(r,c,m) = X w. I , ^\ (4) 

^where Wj, D and | | and are defined as^ in (3) 
but the definition of PRE. arid RES. is changed to : 

PRE, = 2 pre:. ; PRE.^ = {!i!dj!L_; .Jk^l 
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RES = RES,. - , RES.^ = rj^^V \ 

The computer program can evaluate this gross deviation measure for a 
given grouping m/ ' 



Results - - - 

Case A ; "X . ' 

r - " - " 

The compyiter program was run with 

^(positions) ^ „ 
' (1000 danish kroner) 

132J 

^ = [ 510 773 94 ^ 35 1376} 



2j F 27 88 
" 359; 000 



1 

116 


175 


1 

134 


570 


420 


.45 


773 


94 ^ 


35 









Case 2 



i 



,The computer program. was run with 



1376 



(positions) 



,^2 = 


182« 000 


a * = 






tl38 






^2 = 


|llO 


m = 





1 

105 


1 
85 


0 

26 


0 
19 


1 

44. 


0 
100 


90 


491 


238 


520 


705 


513 


200 


•300 


400 


200 


766 


424 


2 


1 ^ 


' 2\ 









0; 



0} 



^ The results.are shown in'ia)!^ IV. 8. 5. andHgure IV. 8. 7. 
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We observe from Figures IV. 8.' 6. and IV. 8. 7. that the earmarking of re- 
sources makes practically no difference as long as the earmarked portion is 
less than 40 % for case 1 and 65 % for case 2. Equal values of the ,deviatiori'^^^''^4;22t' 
measures are assumed for . an earmarked portion of 70 % for case 1 and 84 % 
for case 2. * . . 

These observations are consistent with the fact that the decisions makers 
agree upon the allocation ota certain portion of the resources, namely 40 % in 
case 1 and 65 % in case 2, and thus will be equally (dis-)satisfied if the remain- 
ing -portion of resources is divided equally between th am. , 

.The deviation measures for case 1 are much larger than for case 2, due 
to the larger amount of conflict in case l.> . 

For case 2 the gross deviation measure for Konsistorium is shown for a 
grouping of the budget t ate gories as shown in Figure IV. 8. 7. Since the-major 
•differences in preferences appear ^ithin the groups^ and not between the groups, * 
the gross deviation measure must be- quite small; * 

sF or both cases the approximation, 1 - 

holds very closely over. the whole range of p-values, which might be expected 
'since the applied deviation measures K(r, c) are quadratic. 

Concluding remarks and suggeslions for future research . - ^ 

' The developed decision model is very primitive and should be used with 
great care as a decision basis if one wants fq move decisions between manage- 
ments with different pbjectiyes. . . „ , « 

To make the model more realistic some of the follow ing^ugge scions could 
be investigated in future research -work ;^ • 

- ' The model could be extended to include a possibility for the first decision 
maker to utilize his knowledfge about the second decision maker's preferences.^] . 
This can be studied with the aid of game. theory. . ^ ^ * ' 

. Other deviation measures may be used, g. the one used as objective 



ftin^Tl^n^trrth^^frP-m^dp] of H: J. Rasmu seh. Chapter 7. fn the notation for the 
deviation measures this would correspond to ; 
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^ Stochastic variables, e. g. student attendance numbers, could be included ^ 
in the deviation, measures and the minimizations could then be performed accord- 
ing to an expected value criterion. •* . 



15'7 



:ERIC^-^^':f}:!| 



o _ \ Chapter 9 
THE DEVELOPMENT OF A DECISION MAKING PROCESS 
. by ' 
Hans Jf^rgen Rasmus en ^ 



Introduction ' ^ 

The purpose of thife paper is to elaborate some of the majSf issues that 
must be considered when (nrganizational innovations and new dc^irion -making 
procedures are proposed. ^ \ - 

The paper is initiated by a discussion of the differences between strategic 
and tactical planning|>. It continues with a discussion of resource flexibility and 
uncertainty and^'tHe implication of these factors on the planning^^ The issues of 
marginal versus total budgeting are briefly. touched. ^ \ - 

The paper continues with a discussion of performance criteria and the 
development of decision -making procedures based^upon either^he satisfaction 
future expectations of on an evaluation of past achievements, 

* The results of these analyses are then synthesized into a proposal for a 
new and improved decision-making^ procedure, where the strategic and tactical 
planning is performed in two indepe;ident processes, only connected by the for- 
mulation of guidelines and the evaluation of c on sequence s« 

N^eijther the anal;^ses nor the proposed budgeting procedures have been aim- 
eel towards the' development of the ultimate happy^decision-rxnaking structure, ^ 
Indeed we have a strengthened feeling that no. such structu;*^ ()oes. exist. ' 

Faculty members and students are however continuously occupying two ^ 
very different positions in the universitjr. Sometimes they appear as innocent 
and helpless academicians^ to whom the problems of the real world seem so 
complicated and difficult that they plead wit^.the, administrators h^lp solve the 
problems^ . \ , 

At other times they appear' as, deter nUnejdl hard fi|[htin^ and ma- 

nagers using all the small dirty^ tricks ^of reaUife in thej^ht for societyJs - 



resources and public prestige. Unfortunately it takes both skill and knowledge 
to ride two horses at the sajne time. Thus some definite improvements would be 
attained if everybody involved considered Tuore. carefully which horse they were 
going to ride. ' . 

Strategic versus tactic al planning - ^ . • 

Most (Contemporary literature on planning distinguishes between two maj- 
or^ kinds of planning. One is the strategic planning and the other is the tactical 
. planning^ ^'^^ ' ' 

* ' - i-- 

^ , Strategical planning deals with goal formulation^ policy making and in gen- 
eral any issue affecting what an organization is doing, and the way in which it 
is doing It. ^ ' ' - 

Tactical planning; on the other hand, is dealing with the current operation 
of the system or organization. The main purpose is to select the best possible 
set of current actions in order to reach the strategic goals sooner or later. 

.Although the two kinds of planning are complementary and interacting, one 
must know whether one Is dealing with strategic or tactical planning, because 
tactical planning becomes erratic when no goals are formulated, and ^ ^ * 
strategic planning tends to become frustrating If it Is undertaken when t apt leal 
planning is demEuided. During the course of our research project we learned 
that nobody In the university system Jias ever attempted to separate the '{wo ' 
kinds of planning^^' . , , * ' . ^ 

j\ Faculty members and students mainly deal with strategic planning in 
terms oi establishing new courses and changing currlculae.^ These plars usually 
end up with a long list of required resources. ^ - . ' . 

The administration on the other hand is almost^ always left alone when it 
allocates th<* operating budgets approved fey the. Ministry of Education. This di- 
vision of work has over tithe led to quite a lot of 4issatisf action and frus- - 
tration.^ , - . v': - '\ ^ ' ' ^ > ^ ' - " 

Much time has been spent by faculty members^and'students preparing and 



Ackoff, Russel L.; A Concept of Corporate Planning , Wiley-Inierscience. 




(3) Ju^kovich, Raymond, CERI Report yM, IMSOR 1970, 

(4) Rasmusen, J., CERI Report XIV, JMSOft 197i; ' 



working on ideas towards better teaching procedures and research work. How- 
ever these plansare almost always developed without any consideration for ^ 
either the likely availability of additional resources or the current supply of 
resources. ^ - ^ 

Financial and budgetary trained personnel oiever participate in the strate- 
gic planning, although they easily could supply much relevant information at a 
time when proposals, could yet be modified, ^ 

When proposals are made in this way they tend to become very Inflexible 
in terms of goals and resource requirements. This situation has specific rele- 
vance in one phase of the budgetary process, where*tach institute and depart- 
ment of the university is..a^ked to make, a budget proposal for the following four ^ 
year period [ Hammer -J esper sen 'and Halpern (1, 2)1 , 

These proposals , were init^lly thought of as a general statement of goals 
and objectives, which the administration "and top decision-making body could use 
when the/ made the resource allocation. The institutes and departments *did how- 
ever soon adopt a somewhat different point of view. To them the proposals be- 
came a statement of resource demands necessary to survive, 

The strategic planning, resource wise and otherwise,' in a university can 
obviouisly be greatly imp. oved if the |)lanningisperformed with reasonable consi- 
deration for the -likely demand for service (teaching) and the likely supply 
of resources, ^ * 

Turning from the strategic planning, the tactical planning is the process by 
which the strategic goals are approached in the daily operation. It is necessary 
to know and understand the strategic goals in ordi^to select a proper course of 
action. Those who do the tactical planning 'can do vebl^J^jgSn ter^^ of satisfy- 
ing the strategic goals if they do not understand these gdalX^ 

It-is generally not possible to satisfy all goals immediately, lims-^the satis- 
faction of some demands must be postponed to some future time periods'"; This 
difficult job is left to the adminiistration of the university. Few faculty members 
and students have been particularly eager to participate in this job, because it ' 
necessarily must involve'some priorities, which the faculty members and stud- 
ents have tried to escape in the strategic planning. 
" . • ^. , , ' > 

(1) Hammer -Jespersen,^ Chapter 3. 

(2) K^tlpern, Jonathan, CERI ifeport XII, IMSOR 1970. 
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One thing which troubles the tactical planning is the fact that it generally 
only deals with marginal resource allocations. A marginal resource^allocation 
procedure is only permissible if one can assume that the system initially is in 
an optimal state, and that this state can be sustained! by future marginal alloca- 
tions. ^ ' 

Another main trouble in the tactical planning is the lack of relevant infor- 
mation. Planning always has to be done under states of more or less uncertainty 
as to the future and on incomplete ^data. As, a consequence the planning techniques 
applied must be designed to overcome these deficiencies of the real world. 

The tactical planning in*a university can in general be improved if faculty 
members and stu^^tsTrather 'than complaining over a general lack of resources, 
would participate more directly ^r^the distribution of those resources actuaUy 
available. Participation however does not in itself solve all problems. It is just 
^ as necessary to ensure that all parties Involved are^informed and hopefuQ^ also 
" understand how ^the resources have been-divided and which criteria have been 
applied.. . - * 

The main purpose of this paper is fo analyse and suggest how the strategic 
planning and particularly the tactical planning can be organized. 

Resource flexibUity and uncertainty ^ I ' , 

The educational system is dealing with three major types of resources. 

1) Operating money ^ — 

2) Tenut»e manpower positions 

3) Physical facUities. . 

^ These major types of resources exhibit very different properties in terms 
of flexibility in US0 and substitution* ^ ^ . . /* " , 

Low flexibility of resources means tjiat once a particular resource is allo- 
cated to a specific task it is impossible, or at least difficult,to transfer it to 
another task. Low resource nexibiUJy becomes important when resources are . _ 
fobe located to activities Which only have a finite expected"lifetime, because . 
the activity hiight bgc^e obsolete earlier than^the time at which the particular . 
type of resource can be released^and reassigned tp a new^job. 

When such situations occur^esources are trapped in the organization. That 
i^the organization could either supply the saxne amount of service at a lowertotal 
cost or it could provide more service at the present level of costs or use of resources 



All activities become obsolete sooner or later, but the uncertainty of the 
fixture demand is higher for some activities than for others. Decision^makers 
have always recognized this fact and designed their organizations in ways 
which expected the waste of resources to be as little as possible. 

The risk a .decision-maker is facing is a combination of the future uncer- 
tainty of the demands wid the flexibUity of the resources required to satisfy the 
demands^ The higher the uncertainty of the futurfe becomes and the lower the 
flexibUity of the resources becomes, the higher is the risk that the decision- 
maker in the future will find that resources are wasted/ trapped by activities no 
longer of much relevance, if he embarks on the project. . 

Public systems have only very seldom applied quantitative risk and uncer- 
tainty analysis techriiques to resource allocation problems. Instead the risk 
evaluation has been performed by a centralized political process* in which the 
politicians have decided whether they believed or judged the activity to be worthy 
or not. 

A political decision obviously, does not change the uncertainty, but.changes 
the attitude towards the activity/ The activity is no longer a consequence of a 
demand for some kind of service, but a^ere result of a political decision.^ 

Centralizing decision-making thus has two main, implications. In terms of 
resource allocaUons the central decision-maker^assumeii'that he; because he 
knows the goals better and in general possesses more relevant inf^mation, is 
able to allocate resources in ways best satisfying future demand with due consi- 
deration to uncertainty and inflexibility of resources. 

An organizational aspect of centralization is that the responsibUity is ^a- 
ken away from the people who work on the project. It the project fails or if thC 
project is seriously criticized by others, the employees never have to validate 
the activities themselves. They can always excuse the project by ieaying that 
somebody of more influence has found it worthwhile b undertake^ a situation In 
which the employee earns a con^idereble amount of protection. 

Although this explanation is highly idealized it servt ^ thepurpose to show 
that ceirtralization maybe an annoyance to the strong and active'members of an " 
organization, Fwever centralization often turns out to be a good protection of 
the weak tnG<nbers, 

A key issue in the discussions on organizational developments and intro- 
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duction of modern planning techniques in a university system is dealing with 
the ultimate requirement that the academic^ freedom n^ust be preserved or even 
expanded. These requirements must necessarily be seen in the light of the ge- 
neral lack of sufficient resoui*ces and the continuous possibilities that the future 
might turn out differently from what currently is e3q>ected. 

One of; the most pronounced benefits earned b> belonging to an organization 
rather than acting as ai independent is the ability of the organization to absorb 
much more risk than its members are able to do as-individuals. This ability is 
partly due to the existence of organizational slack^^^ and partly to the fact that 
it is highly unlikely that all activities fail at the same time. 

Once individuals have joined together and formed an organization^ the cr- 
ganization establishes a set of rules in order to nilnimize the risk exposure. 
The prime purpose of these rules is to secure that no single member can ruin 
the futmre existence of the organization, deliberately or by accident. 

The larger an organization the more complicated arc the rules. However 
the purpose continues to be an attempt to minimize the ec^omic and possible 
moral liability of the individuals, as well as an attempt to insure the future ex- ' 
istenceof theor^nization asa unity. * 

An organization does no^ johly protect its^fi>y issuing. a set of ndes and 
procedures, it also attempts to coordinate the activities of its members as much 
as possible, thereby trying to economize the use of resources. 

When the central coordination has to be avoided because it is violating the 
autonomy policy, it obviously becomes very expensive to maintain the risk 
absorption at the central level, i. e. the requirement that the central level 
must cover the cost of whatever activity it suits the memb'irs to engage in. 
This would not lead to t<>o much of a problem if the resources employed in the 
university system were highly^fie^le and elastic.^ Unfortunately this is not 
quite the case. > - , 

Rather than reducing the autonomy of the institutes of a university we will 
propose that the risk should be absorbed by the autonomous units themselves. 
In short it means that an institute must live with the decisions it has made, 
and that it is.upto the institute itself to ensure that the available resources are 
allocated where most appropriate. ' ^ 

(1) Cyert and March, A BehavioralTheory of the Firm. Prentice->Hall, 1963. 
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A central decision -maker«whether-an indivt^al or a society, is seldom in- 
terested in engaging in a decentralization process, if he believes this wiU U \d 
to serious violaUons of the overall objectives of the part of the system for which 
he is responsible. 

If decentralization has to be introducedTit is necessary (o design the deci- 
sion-making process and the constraints that must be satisfied in such a way 
that the organization is still able to crarry out its objectives. 

The inflexibilities of the resources used in the educational sjrstem are 
partly caused by technical reasons and partly by organizaUonal reasons. T^is ' 
separation 'implies that some resources or assets only can be used for one or a 
few different jobs, ami that it is beyond the control of any human being to change 
this. Physical; facilities have to be used where they happen to be located. The 
current state of the construction art does not permitus to move buildings around. 
Other resources show a limited use as a result of organizational tradition and work 
agreements. This is particularly pronounced with the hum^n resources. 

The budgeting system itself introduces a good deal of innexibUity. 3eing 
a marginal system all current activi^les^ also those .obsolete, are permuted to 
roll along. It is very seldom Jhat negative marginals have appeared in budgetary 
.prc!M>sals. By and large all major improvements iii resource flexibility must be 
attained through improved.personnel policies. , *. 

"^^p«-t«n«r«-manpoQrer positions are inflexib le in use mainly because of 
w<H'lc'' traditions: Thisis particularly twie with the tenure academic positions. 
The^cadeisiic freedom, job security etc.. make it more or less impc^sible to 
move people around, if changing demands should suggest that this would 
be^a desirable action. It is' beyond the scope this paper to discuss wither 
this poUcy is reasonable or nolIpVe would 6-^ly emphasize that in tinles with 
rapidly changing demandB(a!s will te the case in a university ^ed upon elective 
si^jects only), a large amount of the total manpower resources must.be expect- 
ed to be allocated to subjects having little or no teaching demand. 

The average lifetime of academics in tenure positions varies from one part 
of the universi^ to another? Those are^ which have an effective labor market 
outside the universUy show average Iffetime around 5 years; versus areas 
like the Philosophy I^cultj; which shows lifetimes averaging 20 - 25 je^s. " 

Total versus m'urginal budgeting 

We have several times in the past, two sections criticized the current 
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marginal budgeting procedures. It may however be prdHtable to elabc»*ate a 
little more on the total-marginal budgeting problem. ' ^ 

It is generally claimed that an application of a total budgeting system (some 
times called zero -budgeting) leads to a better overall/resource allocation 
and iience to a better overall composition of activities ; because not only all 
planned but also all current (status quo) actf^itie^tOf ether with all available-re- • 
sources are considered simultaneously. 

A consequence of a total budgeting system is tHat ^1 obsolete activities 
are terminated as soon as possibl^. An intention to end all out-of-date activities 
improves the resource flexibility, Ijvhich in turn means that the risk for a long- 
term misplacement of reaawrces is reduced. A total budgeting: system operates 
equally well when the organization using the procedure is'growing op is in a 
stable situation. - ^ ^ 

The negative sides of a totad budgeting system are primarily that a very ' 
large and complex datajgrthering and data^ processing system is required if all 
* plans, current and proposed^ have to be doctunented to the same degree as in. 
the present marginal.budgeting*5ystem. This calamity can be overcome by the 
introduction <tf. a decentrilized planning system^ _ 

Another, ma^rfoe less pronoanced,feature of a total budgeting system is 
tfiat it becomes more difficult to maintain activities which are incongruent with 
the overall objectives-of che organization. This of course does not mean that 
- Conflicts do not exist in a total budgeting system; quite the contrary; These ^ 
conflicts however must be recognized and included in die plan n ing 

^ The main feature of a miirginal (partial) budgeting system is thaTonl^tiie 
-mewly proposed activities are considered in the planning process. A decision -ma- 
ker who only deals witt marginal allocations is; however implicity, assuming 
that all decisions and resulting resource allocations miade in the past are still 
relevant and optimal. 

_ I'his may be true in a stable or slow growing society. It is however not - 
likely to be the case in a very dynamic ^stem, like that ci a modern university. 

The fact tl^at a decision-maker approves a few .well documented plans ob- 
viously does not guarantee that the vast amount of resources alreacty granted 
in previous ye:«rs are being usrd effectively. It is much more likely that4he proposals 

(l)Rasxmisen, H.J, Chapter 7. , 



only cover safe and high priortty is^es, with some of the more dubious pro- 
jects well hidden i4 the basic budgets. It may look^ as if a marginal budgeting 
system gives more latitude to those who spend the resources than a total budget 
,.ing system does. This issue is however entirely a ^tter of how a decentra-- 
Hzed procedure is designed. ^rr* ' 

Perfbrmance criteria ** 

- [ Whenever total budgeting procedures are proposed, th^re is always some- 
one who claims that it is impossible to apply such a procedure because the 
activities of a university , are. multi^imenaonal, not measurable on one commo^ 
scale. ^ ^ * • * 

ThisT point obviously holds equaUy weU in the case of a marginal budgeting 
system. Both budgeting procedur-es require a set of pcrfwmance criteria in 
n the evaluation process. . - " _ - - , * 

A performance criterion is a managerial tool evaluating an* sissigning a 
value to one cr a set of activiUes ou^/ O^ical performance criteria 

in a universi^ are student/ teacher rafios , spa<^ per student or per teacher, 
ratios of teachers' time spent on teaching and research, tenuf e to noi-tenure . 
teacher ratios etc. • * 

Performance criteria are used m place^pf a more general value function 
^ their main features are>that they ufu^y are defined or constructed in order 
to .siny)lify the measurement and application. 

Each performance criterion usuallyhas a critical value associated with it. ^ 
The criUcal values may be interpreted as goii values, whicfr one tries to riach 

tta-ough the allocation of resources. _ - ' 

- * - , , , 

In cases where more than one performance criterionis used, these crite- 
ria are ranked according to their priori^, so that hi^ priority criteria are ' 
satisfied^st. ^' 

If the system can be modeUei as a linear system; then the goal-program- 
ming approach devised by Chames and Cooper^^* can be used as a modeL 

Althou^ performance crUeria are devel<i>ed ik order to escape the deve-* 
lopment of * compUcafed common objective ftmction, one must be particuiarly^ 
careftawhen the oritic al values are det^mined or agreed uinm, because these* 

^^iH^^f;,'^ and Cooper, W.W., MaWment Models and Industrial Annl tVa, 
tions of linear Priy>>«imi»y^ WOey, New-Tork, 1961. 
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numbers may easily be so fixed that no planning solution can be found at all; 
that is^that the objectives lead to an unfeasible system. 

Performance criteria are by nature an average measure of oqe activity 
in one administrative unit. Hence if one unit is subdivided into siibunits^ one * 
cannot expect that the values of the performance criteria calculated for each 
subunit equal the value calculated for the main unit ; rather one must expect to 
find some subunit s^with values larger than the average and some with values 
smaller than the average. 

Decision rules - - • 

Once the general objectives and the performance criteria for- an organi- 
zation have be^ ag£eed upon one can .start to consider the issue of deter min - 
ing appropriate 'decision rules. - . ^ 

The purpose of a decision rule is to. define a. set of'activities or courses of 
action which the adnc^^strators and planners can apply in the tactical planning. 
Two key issues jnust be considered when a' tactical 'decision rule is developed 
in order to secure operationability.. It must first of all bexongruent with the 
strategic planning and it must account for ^th^ resource flexibility. From thepdint 
of view of implementation a decision rule must further be of a simple structure in 
order to permit a simple evaluation. ' - ' 

A decision rule can^broadly speaking be based upon either the future ex- 
pected performance or upon the recorded past perfc»rxnance. Axthircl but far~ 
more complicated group of decision rules canbe developed by combining both 
the future expectations and the past performances. Such rules are said to have 
learning abilities or to be adaptive rules. However because of the high degree of 
complexity they are beyond the scope of this paper: 

Decision mak i n g based upon future expected demands and activities 

The general idea behind all planning is that among^a vast ntfmber of possi- 
ble course^ of acUon only one. or a few will satisfy4he liitu^ expec^^l^^. Thus 
in order to eti|skge in planning, one must be able to make a reasonably good es- 
timate of the future demands for an activity^ and one must be uble to de- 
vise the means by which the demands can be satisfied. 

If it is impossible to make any evaluations of the likely future demands 
there is no point in using the future as the basis for planning.- In such cases if 
may be considered safer to tise-the past achievements as the planning basis. This 



i§sue brings us baclcto the issues of resource flexibUity and strategic planning^ 

. With an open-doorTpoUcy^r^the universities^*^^* it is literally impossible 
to make a central forecast of the specific^uf riculae^dejhands, because one just 
does nc^now what the students zr^^jg^ng to choose. This difficulty's further 
increased because individuaTjeachers or departmentcr can initiate campaigns or 
^other "public relations" activities in order to attract ^students. 

Eicperience does on the otherj hand show that it .is possible^ at least in 
Denm^k, to estate the^niW enrolments into the faculties very accurately. 
<rhe high degree of accuracy is partly^due to the fact that the behavioral patterns 
^oply undergo small changes from one. year to another and partly because students 
must satisfy certain general enrolment criterias,. which usually requires several 
years of prior education. _r 

- -ThusJ>ecause - given some general policies r from a certain level 
upwards, it is possible to estimate future demands, it is' als6 possible to plan ^ 
the resource allocations which will meet the'demands in the^best way! If we • 
assume that the. general educational poUcy at some time wa^ changed Jrom an 
input oriented policy to an output wiented poUcy, this would'result Jn a comple- 
tely different planning situation.^ ' ' " - . 

The most obvious advantage of applying a planning procedure is that,^^ 
will permit the selection of the bejrt current decision, giving so^^ consideration 
to the firtiire demands. It is further possible to design multi-year planning pro- 
cedi^*es so that' they are able to consider resources of various degrees of flex-- 

General resource limitations can also be incorporated in the planning mo- 
dels, both in cases where the limitations cover' a shorter and a longer period of 
time.^ ^ : - 

The main disadyantage of all plahiiing^ proe3diire8 based on future«expecta- * 
tions ^e their high ^ensUxvity;. towards bias^ Bias is a systematic over- or " 
undcrestinfiation, of fcw' example jJemand or supply, which has the result that 
wrong plans are selected as the best. ^ . * 

Bias is not necessarilyia result of deliberate ndsinformatxon, it may sim- 
ply be the result of too much pessimism or optiniism. Bias shpuld naturalise 
avoided because in the long run it wiU result in a wrcmg aUocation drresources. 

(1) This policy does not cover certain professional schools, who have enrolment 
ceilings. ..^v ^ . ; . . ^ 



This is particularly the case with resources like physical facilities, which 
must be .ordered and designed one or more years before they can be activated 
by the system. ' — . 

Detailed -descriptions of applicable planning techniques are given by Haan^^' 
mer -J esper sen and Rasmusen in this report. : 

■ Decision -making based upon past achievfemenfs .\ 

When a system^as. so organized that each member has a high degree of " 
autonomy, it becomes literaUy impossible to perform any central coordination 
or control function. Such a situation is likely to emerge at the in^itute and 
cpui^se levels of a university. At this level the autonbm> means that the instituV 
tes have a large amount of latitude in the selection of research topics and the 

students have a high degree of influence upon the courses .offered. 

: - * 

* The introduction of a: planning scheme irtiich atterhptfe^toantici^te future 
demands wiU result in a much too restricted system' The lunitations on the 
available sunount of resources^ stiU however exist; land particularly the 
resource inflexibility still introduces limits, which in: many cases seriously 
may reduce the autonomy of the mvolved parties. : 

How can such a system be designed and which are the constraints ? 

A ^Jensen suggested the inta-oductiori of a payment system. Tffe intro- 
eduction of a "payment" system will effectively link the total amount of resources 
allocated to an a^tonomoiwf unit to the achievements of the same unit, measured in 
terms of a performance criteria. Thus if the achievements are larger than those 
which correspond, to the criUcal value of .the performance criteria', more re- 
sources are allocated to the unit, and the achievements are too low, resources 
are taken away from the unit as soon as possible. ' < . . ^ - 

i . _ ' . • ' * : ^. . - 

In terms of data coUection and data processing this means that the problem 
of forecasting future demands is reduced to a registration of^chievements in 
the most receiit time period ; thus rather than requiring a forecasting system 
one requires sui auditing^ l^rstem.^ - — TTX ?"' ^ - 

Uiifortunately there has not been sufficient data for studying the natural 
. variations i^'tiie^srstem in'prkctice. Epidemic movements of students desirefe 
might severely influence the possibilify of cairying^throuj^ a rea'sonable staff 
poUcy.^ ' . " ^ . * _ ^^ 

Sejpn froar the point of view of the autonomous institutes any {Planned activity 



must be evaluated as a risky investment decision. The resources necessary to 
initiate an activity must be supplied b^r^the institute itseU, for instance by tern- 
porary reduction of the research activity. If the new activity turns out to attract 
students, credit wiU be given at a subsequent evaluation of achievements. If 
however the activity faUs to attract any studerits; the investment," in terms of 
preparation and lost research time, is lost and no credit is granted. ^ 

A saliei^ feature of this decision rule is that resources are allocated to 
those wh> try to satisfy the market demand. However a very releyant-question 
is what happens to the people who are no longer able to supply any teaching 
demand ? An answer- to this question depends upon the general personnel poli- 
cies of the organization. 

* - , ' ' - 

If it is possa>le to hire qualified personnel constanUy and without dela yr— 
;and if it is possible to lay-off personnel as.SQon as excess capacity occurs, 
then the abovp mentioned decision rule can be implemented easily^^ University 
organizations have however adopted personnel policies that generaUy guaran- 
tee once -hired ^rsons ahighi<rf>-securityythus creating severe limits in flexi- 
bility in areas where the average service time of the employee is larger. 

. -.The application of the "paymept"' resource allocatidn is initiated by a 
computation of the proper, value if the critical value of the performance criteria 
This step is nepessary because there might be^a,.general lack of resources. A 
centrally solyed modcT determine s'the total amount of resources that can be 
expected to be available for each faculty. Each faculty f|u-ther knows the achie- 
vement of,for exampl|, teaching iathe most recent time period, both in terms of* 
a total value and of the distribution of achievements in each institute of whibh the 
faculty is compos ed» ' — L-L, ^ - 

The second step is to make an ideal^resource allocation corrospbnding to 
the achievements. This allocation is ideal because it assumes full resource 
flexibUity. Tlje aUocations of two consecutive. years can be illustrated by a sim- 
ple gra|* (Figure IV. 9. 1). " ^ 

The Sloping line divides the area into two parts. Any point (like B) lying 
aSiwe the line is a candidate for more resources, versus any poin^ below the ^ 
line (like A) that must give up resources. Points on thp line tlike C) are status 
quo, their resource quantas are neither increased nor reduced. 

The location of each institute Jin the area can^now be determined by plot- 
ting the actual resource aUocation for time period t-l along the horizontal txis 
and the computed (ideial) allocation along the vertical aids (Figure IV. 9. 2). 
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^ Figure IV, 9,1 
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Unfortunately not all types of resources can be transferred from institutes 
located below the break-even line to institutes located above the line, only a 
certain am^irt of the excess capacity can be expected to be released^during the 
time period t^ - - - ' : . ' . - 
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Figure. IV. 9. 2 



is impossible to reaUocate resources, then any point below the line 
is unattainable. Instead of reaching point A, point A»^is reached. In general a 
point somewhere between A and A' can he reached. 

Several different approaches nfay be taken in order to reallocate the avail- 
able resources. . * «r - 

All institutes demanding resources^ can be ranked according to ^the-size^f 
their demand, and we can then start to satisfy the demands from the top-end: 
This decision rule will giv« high priority to large demands and low priori^ to 
small incremental demands. 

\^ ^^^^^ approach is that all demands for additional resources are reduced 
by a proportion equal to the, ratio between the total availablei amount of resour- 
ces and the total demand for additional resources. ' * 

The first approach has the clear advantage that it recognizes the fac^that 
the only r/ay in which an institute can increase its teaching output,^ when the 
nu^ibers of employees sure constaht,is by an equal reduction of the research ac- 
tivity. Thus, the larger the increase in teaching output, the lower is the research 
output, and the longer su^ a situation prevails the more linsatisfactory are 
the working conditions. * . " ^ ^ i 

The second apprdSch looks fairer because .sOl who need resources 
must suffer t>y the same proportion, that isf evf^'rybbdy gets something. Howe- 
yer <me must-in general expect that a good deal of the totsa avaife^le resources 
is allocated to institutesr wfi& only require small increases in their resources; 
thus from a total point of vie^^^the^second rule favors slow-growing institu- 
tes.- ^ _ . /' ^ \ , /- . - . - " 

In order to improve the situation for the rapid growing institutes a third 
approach, may be designed. A popular explanaU on of thi& rule is that the break- 
even line iff tUted upwards so that fewer demands-points remainabpve the line 
(Figure IV. 9. 3). " : *' . ' ^ 
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A Mathematical Treatment of a Payment System o' - . 

, The prqjJer inflejcibUity correction factor can be determined by solying a 
set of mathematical e^iations.^ ' > ^ * , . . ^ 

Assume that p^^^ designates the, performance of the i-te ini^tituteil in the 

most recent time period (t -1), and that CP. is a number that transforms the ^ 

t 

perfcn^mance unit to a. portion of resources, that Is CF^ « — ^ ^ ' » ^ 
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The total resource allocation to the i-te Institute then becomes. 



't. 



if the total available amount of resources 



^t"^ i ^ 



.The marginal resource, allocation now becomes 

^t"^ *^t-l wJ^ch some are posiiive, some nejgative or zero.. 
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I. *■ 

Assuming full resource flexibility we obtain 

•^t ^t ^ . ' 

^\ ""^^^l " bj.j) for all positive differences. * 
^*t ' i ^^t ■ ^t-1^ negative differences. 

If full resource flexibUity does not exist.and 0( designates the proportion 

that may be released in one time period one obtains \ 

** - ' • 

Since B»^» ^ is leps than B'^, not all institutes having positive marginal can have 
their demands filled \ 

The first ivoposed decision rule in which the largest marginal demand i^ 
f&led first is thus equal to a.ranking of all positive values of b^^ - b[ ^ accordi^ik 

to size^ and a subsequent allocation of resources. until 

- ' ' ' • - - , 

^^bj-b|<^^) becomes equal to B»» = ^ . A* 

The remaining insiitutesiorwhichthe m'u-ginal is positive 60 not obtain 
any marginal allocation. *' . * > - * 

■- • 1 - _ * * " 

^.The second decision rule in which everybody gets a propo^ionate share Is 

equai^ a marginal allocation of * ' , '' > ■ 

. The third decision rule in which the break-eVe.. line is tilted upwards Is' 
equal to an artificial tacreise of last year 8,r«S80urce aUocations^'\ that Isia 
facf/T /J Is introduced so that , " , ' ' , , . 

B*=2(bj..iSbJ^j)^wiilb|-3bJ_^ > 0 V ■ 




Since B^ must equal A* one value of^ 1 can be determined for ^vhich this is 
true, ' ' ^ * , . ^ ' '* ' ■ ' ' ' ' 

(1) or lee/credit is giv^^n /orlasj years performances. . . , 



? 1ft equal to 1 Avhen 0< is 1 and it reaches a value equal 
when a = 0, i: e. when no resources can be released. 
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The thirci decision rule will lead to a modified total resource allocation, 
which is equal to ^ * , 

\^ - bj_j ('^- 1) for all . ^ . ^ 

Institutes for which b| bj^^ ^ 0 ; f or the remaining 
.Institutes for which bj - i? bf , is less than 0 
^he new total resource allocation blie^mes 
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The commutation of Ihe modified total resource allocation can in all cases 
be stccomplished when each iiistitute knows the following items : 

The total available budget B * * " 

* . t 

. The total ach>evements'last year ^ 



t-l 

Lafjt year's budget - b| ^ ^> 

'"'^^^'"Cittstryear^i achievements ^'-^ ' 

? The resource release factor . o( - 
The resource inflexibility « 
(scarcity) factor * * 

Some possible consequences of applying a payment system 

Although the ^implementation of a payment system, as a basic decision rule 
for resource allocation to units of an organization which ^e more or less auto- 
nomous, can result in a great improvement of the administrative procedures, there 
are at " leasf a few crgtoizational implications that must be considered. 

-The first implication is that a resource allocrtion rule based on past * 
achievements renders it impossible for a subimit to approach the central deci- 



s ion -maker and demand special treatment, because ond thing or another is 
turning out less profitable. 

The fact that each subunit uses its own prefer enc^^ or objective function 
when planning makes it impossible to argue in terms of this when negotia- 
ting with the central decision -maker. 

Thus if the leaders of the subunit s ^urn out in general to have a high risk- 
aversion it must be expected to be difficult to implement the decision rule. 

The second implication is that a systeitf which allocates resources based 
on ilte achievements of ^ single period ' may lend itself to quite a good deal of 
gaming between the .subunits, particularly inimediately after the implementa- 
tion. * * \ ' 

The policy .an institute may apply is to largely expand the tea'ching acti- 
vities in one year, thereby secu**ing a large increase in resources^ followed by 
several years of very low tei^hing activities, in which the personnel can engage 
in activities of higher personal inter est ♦ The lower the resource flexibility is, 

the longer can resources be trapped in the system.^ 

1^ • » , 

' • One way4o overcome this calamity, at least to some degree, would be to 
base the resource allocation on a weighted average of the perforniances over a 
ccHapie'' of tinie periods^ rather than on the periTormance in a single period. 

The high degree simplicity, of the "payment" decision rules, compared 
to planning models based on simulation or mathematical progranmiing, leads to 
the question whether or not the payment decision rules could be applied more 
generally^ particularly at higher decision level s» 

A full appreciation of this question is beyond' the scope of this paper, .t 
must however be emphasized that a payment decision rule in a larger" context 
has three main deficiencies. '* . ' 

First of all it is impossible to use the decision rule to compute the proper 
resource ceilings for each of the^main sectors of which the«organization is 
coxnplbsed. This inability is partly due to the fact that the total amount of resour 
ces is limited and partly. to the fact that the payment decision rule assumes 
that the availablf resources can be put into operation readily and without aiQr 
delay, ' ^ . 

The second deficiency is the fact that the payment decision rule assumes 
that resources are employed in constant proportions. It is thus impossible to 
substitute one type of resources for another. 



Thirdly is a large scale application of a payment decision rule actually 
the adopUon of a lai|sjtz^aire policy? The fuU consequence of IMs policy is that 
no scarcity exists at aU. A. laisser-faire policy may hQwever be good enough _ 
if theareafor which it is employed can be isolated from.other areas and proper 
overall limits for its activities can be established by other means. ^ S 

An improved decision»»waif«>g proceifaire 

The purpose of this sc^on is to describe hovr the analyses of the previous - 
sections, can be utilized in the design of a more approftt-iate decisioa-maldug 
procedure. . 1 ^ ~^ . . - 

Figur? IV. 9.41s a schemaUc clwrt of the^currentbudgetary decision making 
process. One notices that ^proximately one and a haU ycars'elapse from the ' 
''t^e v^en an institute calculates its demands tiU tfie resources are available: 
This delay causes sevei^ ditoculUes, as the budgetary period is one 
year long and the cycle ^ one and a half years long. Ar<imd December . January 
^ each year jhe institutes are initiating one planiarig cycle and at thT^e time 
making final adjustments in the plan from the previous planning <^cle. 

Working on two sets of plans ^t the same time recpiires a good deal of 
manai^eriad^'expertise, which most institutes lack, . 1 

One of the objectives in the design of a new syitem should thus be to reduce 
the tune delay at the lowest l^el of the budgetary hierar ^y. Other objectives ~ 
are t6 separate the strat^c auid the tactic^ planning i*aies and to apply a total 
budgeting procedure to the extent iris poslibl^"^ as well as to make a^ muck use 
as possible of aU information available in the rolling-founyear budge*^ and 
resource ceilings. / ' " 

- . ' ' ^ ■ " * 

Figure nr.9,5showshowtheproposedbudgetaryprocedure works. The mort 

pronounced difference be^e^n^ this procedure and. the one cwentiy being applicu 
is that the initial semi-strategic planning-at the juniyersity level is removed' 
ftom the tactical resource plan^ and budgeting process. In fact the strategic 
planniiig is assumed to take placecontinuously and independent oftheUcticalplan- 
ning/ but of course; connected to the. latter kind of planning through the specifica- 
tion on guide lines etc, ' - * ^ 

f The budgetery^ivocess is initiated in February each calender year " " ' 
by an "opening bidV from the Ministxry of Finance, specifying resource ceilings 
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for the fiscal year begimunc AprU 1st the next year, and the foUowin^ three 
fiscal. years. As be seen by comparing Figures IV. 9. 4 and IV. 9. 5 this is 
an extension of the current practice. - I 

As soon as the Ministry of Education has received the total resource cei- 
lings for the university sector it initiates a similar procedure of computing* 
"^lening bids" for the resource allocations to the different universities aUo . 
covering a four year period. 

FinaUy sometime ic the month-of BCarch or April each universityln turn 
performs a completely idenUcal preliminary resource allocation to the sectors 
or which the university is .composed. ^ ' ^ _ 

The tool to be applied at each level car. be a resource allocaUon model as 
the decentralized r esource/Oiocation procedure described by Rasmusen 
Bach decision level estimates fVecastiTf or the demand^ service'in terms, of 
sector totals. It is essential that a total budgeting procedui^e is applied;. ' ^ 

Through the months from April to the end of June the three above ::mention- 
cd decision levels engage in a series of budget modifications and modifications 
of resource^ceiUngs. This process is eased by the an>HcaUoo of information 
contained in the shadow prices corresponding to the scarce resources, that is. ^' 
the reallocaUon goes on untU a state has been reached in ^ich the shadow prices 

are approximately equal in aU sectors. This sUte is called the optimal state 

and the resource aUocatidns the optimal total resource jOIdcation. 



. From approximately July to October the comjitearplans af 
into the standard formats employed by the legislation ami by the end of October 
the plans are ready for presenuUon ia the parliament, which is a statement 
of the amount of resources proposed for each budgetary sector and unit. 

^ From November and untU April the subsequent year^hc budget proposal 
may undergQjnodific&tion^'ia order to incorporate amindments from members 
of the parliamert. . , \ : ~ ' ~ ~ 

^ noUced that the determination of the optimal resource ceilings takes 
place without much involvement from the decision-making^ uniis inside' tiie uni- 
versity; This is because the process in this phase has to do with ctsiiings-and 
totals and not with 'specific programis or ideas. 
. - - " . - - - : ^ ^ . 

However when the top <f«cision-malm university (the Konsis* 

(1) Chapter 7. ' ^ " 



torium) solves its decentral resource a^tocatioa model, it must necessarily 
know quite -a good deal of what the institutes of each faculty expect to do in the 
future^^tn order to know the technical coefficients describing each faculty. This 
knowledge is transmit^ to the Konsistorium by the representatives from each 
of the faculties, during the course of the determination of the ceilings. 

The decision-making rule to be applied at the three above mentioned deci^ 
sion levels is ba^ed upon.fufiire expected clemands. As it has been empha- 
sized earlier tiiis. decision rule is insufficient inside the faculties of the unlver- ^ 
sity t>ecause of the rapid changes in the popularity of the^ subjects and courses. 
At this decision level a decision rule Based on past achievements -is recommen- 
ded. ^ . — 

^ : The reference period is a two semester period, a spring and a lali semes- 
terj|s j^wTO in'Figttre.IV^^^ to February. The performance or 

achievements in terms of the objective lunctioo^ for example teaching, in this 
period is Jhe basis upon which the resource allocation for the subsequent fiscal 
year is determined. ^ ^ - 

^If it is-assumed that the work lead over a semester is reasonably constant, 
then the performance measure for each institute can be estimated already . 
around October. The total amount of resources for the faculty to which 
an institute belongs is also known with a relatively high degree of certainty 
at the same time. . ^ 

' Assuming th^*^ the general resource flexibility is known for the faculty, 
each institute can now'apply the payment allocation rule and estimate the likely 
size of^Hs supply of resources for the si;db sequent fiscal year.^ 

Dor* these five or six months^the institute cap planlhe courses it wants 
to offer in the coming semesters sus well as the proper staffing. - 

Thi» ^eduction of leadjtime is a-reducticML of approximately 1:3 compared 
to the cOrrent' procedure, thus it must be assumed that better planning and less 
dissatisfaction is a result. The payment allocation rule and the evaluation pro- 
cedures permit the institutes and its employifes to estimate the immediate future 
with a high degree "of certainty and confidenc^e, "a feature completely missing in 
the current planning and budgeting procedure. 

When the reference period is closed by the end of December, the cental 
administration cmt another administrative body performs a computation of the 
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actual performances of the institutes. In the months of January ania February - 
the administration applies the payment aUocation rule in the aUocation of resour 
ces to the institt^es. 

Since pairt of the resources to be aUocated a^e assumed to be released 
during the course of the fis<^ year, only the marginal increase is avaUabie at 
the beginning oi April. This c^amity is overcome by the establishment of a 
priority list of those who are going to receive resources during the fiscal year, 
as weU AS the amounts they are allocated. Thus part of the demand is f iUed 
initially and part as resources aire released. 

- ^- , - - 

By the end of Fcbruai^y the faculUes should be aBle to pubUsh a list of the 

achievements of the p-«st reference period as weU as a statement of the tdtal 
amcunts of resources ^ocated toJeach institute and depauttment* 

This statemem ^ould preferably include abrief^tement of the general 
flexibiUty <rf resouirces as weU as the de^elopmeii in supply and demand for tea^ 
chiag. rThe main purpose of these sfatemenU is to ensure Uiat every iitvolved 
partf i«:iirforjned about the ways in whichthe 'inal aUoI^ttons have been deter- 
mined as well as the situation in general. _ . ^ _ 

A flow chart of the decisibn-maddng process at the Konsistormm l^vel is^ 
given in Figure W. 9.6. This .liart al^^ 

revised during^ theprocess. - - ~ ^ 

The exchange of:informatlon ' 

When the ^ategic plauming and the tacUcal planning have to be performed by 
different ^le and at different times one is natursOly led td^the question how is 
information exchanged-between the tworprocesseV? 

One is easUy l<^d to the coijclusion that one of the^rea^oo^ f or^ the current 
frustration is that wrong informaUon is available at wrong timcsf wrtters 
on strat^c planning emphasize the necessity for written strategic goal fprmu- 
lation-a^ameansto inform others about a decisiofli^makers attitoTdes and int«^ ^ 
tions. Thef^esource requirement proposals m^de by the Institutes as an iiiitia- 
tion5>f the current budgetory.process cpmain many of the abpve^cnUw 

perties; yet they faU to work as w^ended. because no inform Std back. 

» _ • ^ ' * ~ -'• " 

An improved tactical ^aimingf (not decision) pro^ediu;e is a gdo<t4tart for an 
improved flow of information. Figure IV. 9. 6 is a schemaUc plan on how informa- 
tion relating to resource allocations may be disseminated Inside:thc university 1 



I in connection with the tactical resource planning. The process is expected to be 

I repeated annually beginning in the month of April, when the first (tentaUvje) re- 

I . , "source ceilings have been received from the Ministry of Education. - 

I As soon as the central administration of the university- has received the 
I tentative resource ceilings it solves the planning model/ using the new demand 
forecasts. The technical coefHcients of the model are those used iii' the last so* 
lution of the previous year. . - * . .. . 

The resulting plan as well as-the assumptions^the ceilings and the demand 
forecasts are presented to the top decision-maldng body of the university (Kon-. 
sistorium). The shau^ow prices- computed ar the Ministry of Educa- 

— - -tioriTdr^eir further planning. - ^- . ' , 



^When the Konsistorhim reviews the initial plan some oc'morelnembers * 
must be expected to have points of^ serious criticism^ ^ 

The next evolution step is a careful an^sis of the points of-cr.'Jici^ldanddis 
satisfaction. Some of the forecasts might be considered to be too pessimistic or 
optinustic, some of the technical coefficients of the model )ng2^c|ai«^e^adjust- 

* ments, even the planning objective inay requir attadjustment^^In~any case the - 
revision inrocess involves the administratibn as well as one or more members 

of comq^ttees^ deans of faculties etc. In order to gather information and to un- 
„der stand thejarguments, the planner must^meet Mce to face with the -parties- - 
involved. ' * 

Formal written communication is of little value as Tong as^the main activity 
is/to search fai> a feasiBIelsolution. ^ ^ -jw-^j^*^, J^rir 

Every time ceilings, assimiptions, forecasts etc. have .been modified or 
revised the planning model is solved all over again and the Konsistorium is cal^ 
led for a new meeting antf possibly a new revision. 

The planning procedures developed during this research project are opera- 
ting so fast on a« modern computer '^that many revisions may be ^ade during the* 
course of a meeting or n^en the Konsistorium breaks fmf co'fee. * 

The members of the Konsistorium are allYacult^ members and students 
belonging to the various institutes and departments, thus a result of meeting is 
that infcnrmation is spread. JJot only does a representative from one /actdty Imo^ 
how his faculty: i« affected, but he does in fact also have access to infotmdtfon^ 

* on how all the remaining faculties are operating and he has a good standard for ^' 
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comparispn. He can see that his faculty is not the only one suffering. from re- 
source scarcity, and he can see that one rea!son for others, possibly betterachie- 
veinents is thai they have or^ganized differently. ' 

Some copiments on strategic planning in a iiniversity^ystem , 

. ^It ;aiay occur thjit the result of separating the strategic and the tactical plan- 
ning is a much easier oper.ating tactical resource allocation procedure Hopefully 
this will be the resut^ however it would indeed be very naive to assume that all 
troubles- wither away.*^ — - ^~ ' 

* . ' . ' - * 

The intention has been to design a budgeting procedure'which canbe adminis 
trated, that is, to.design a system in which the goals are reasonable well spe- 
cified, so that othehs apsurt f^^^ can work upon the 
issues. • ^ ~~ ~ Zz.^'---'^' '>'''>^-i*^-^rrTr^* -~ -^^—^^^.^..L^^^^ 

Political actions, infights,, organizational tensions, and conflicts will - 
continue to be a vivid part of the life of the universities^ Although many of these 
pr<^lems appear as resource problems, < they are mainljf pr^lems* relating to 
the organizationVlife and goals. Jheps problems iiaye to bV solved by the mem- 
bers of the organization and not by the ^dministraticm/ 

However most 6f the issul^ have a strategic nature ^cause the way in 
. which a conflict is solved inhuences the future states of the organization. The 
strategic planning is not performed by the formaLplanners and administrators 
^but by the various committees working^'permanenOy or ad hocr in a university. 

The committeesTare and will in the future be very'in^ortant-boilies, 
not only be.^se the.«««miittees through the strategic idanning esfi^lish the 
guidelines, but equally because the committees are the forum where both 
students and faculty participate^-^ < ^ ^- ' v - ^ 

A particularly important committeje. in'the^Danish university system is tTie 
study comxnittee, .which has^^an equal re^esentatibn of students arid faculty. 
Each of the major* courses has its own study committee, and it is estimated that 
the total nun^er will h% around 100 when fully iimplemented. (3fee ilammer-Jes-" 
^ersen. Chapter 2). jhese committees are a result pf the students* recent poll- 
ttcal activity,^ arid the main purp<3se is to- secure the stjadents'influence on their 
study and the curriculae. ^ " J ' ^ ^ -'^ 

Ip the iight of the current attitude^of the studentsit is likiely thM.the stu- 
dentsjvill try to expand their power beyond the areas mentioned above. A^thiefugh 



the students recently have gained a considerable amount^of innuence,the faculty 
sooner or later will react in order to secure their intere.sts and goals! in the long 
run. . ' , - ^ , . — ^ w^Y^ 

-The study committees can engage in two activities closely related tp the., 
tactical planning/ One activity is a continuous evaluation of the courses ofhighest 
interest to the students as well as a revision of current courses^ This_ activity 
could be an excellent guideline, for ihe institutes when they plai^ their contribu- 
tions. . - . - * ,r . ^ , - . 

The sfcc^d activity, wKich^in fact^could be. a part of th^ performance^ eva- 
luation process is a careful revision of^the courses particularly directed towards 
the possibility of a reduction of the number of cour&es'having an almost identi- 
cal content. . : - * " . ^ - . ' , 

The revision process could include an option through which the study^om- 
mittee^ujd deny performance cre<lit to certain courses^ particularly bad 

oneway or another. 1 . . ... : %- ^-^^'^^ . * . 

Summary i . "^^z]^ : v ' ^ : ' " 

■Jl^ This paper is initiated by a jiscussion of the differences between strategic 
and tactical planning. It is cmpha iized that'^str ategic planning deals with the^fw- " 
mj^atiwi^o^^'brganizational objectiv *'s and Idng-r^ange goals, and that tactical plan- 
ning^s the^jneans by which the^eratibn of the organization is controlled in or- 
der Jo reach these goals. . ' " ^ ^ ' ' ^ { . ' ' 



It is stressed that succesful t€ ctical fSlanning (budgeting) requires well ' ~ 
specified strategic guideline sr,^ / " ^ " ^ 

. The following section deals ' Uh resource flexibility and uncertainty. It 
explains why these issues must-b r considered whe*n planning, if the wa'steof Te- 
_sauEces,4s-to be-minimiz^rdr*^ ^nsTt'oT^duceTSk-exposure an foTabsorb risk 
are also discussed. 

XSi^l budgeting's clair ed to.be superior to marginal budgeting a tool to 
secure„thebest overall a^ ifevements of the system, *it is claimed that a proper 
design of.a decenft^\ze^ iii^ procedur!& c^-jei^ the central require- 
*mehtf6i?J3ata tr a minimum. * ^ ; - ^ 

' - Decisif i rules^based upon the >b est satisfaction of future expectations are 
then briefly touched, An^.extensiye Coverage of this subject is^g'iven elsewhere 
in this report by Hammer-Jesperseh and Rasniusen,. 



arj---^.,,. 



I 



Decisioip rules based upon past achievements are then discusse'ci as an effec- 
tive nfanagerial tool to be applied whe^ central coordination, has to be reduced Xo 
a minimum and/or when system behaviour renders it impossible to forecast the , 
* likely state of the future. ' ' ' 

A payment decision rxtle is prq)Osed and three differer t ways in which it 
can be applied are explained, _ , , ^ 

JPollowing the analyses;a new budgeting procedure is proposed It" is ex- 
plained how the strat^ic'SHa tactical planning 2u?e separated. It is explained how J 
the two-level plaruiing techniquexan be applied in the annual allocation of, resour- 
ce ceilings and how. this is accomplished in an iterative way. . ^ 

Two-leVel planning is applied at the higher decision-making levels, where - 
i planning in terms of* totals can be made and wh^jre reasonably accurate forecasts 
can be.made; - ^ . - ' " ^ . ^ 

The payment decision rHie is proposed'to be applied at the institute level 
where the uncertainty is larger and where the involved parties Mye means by 
which;tSecourse= choices of the students can be influenced an& changed.," 

Information on what actually goes on in the System and how decisions are"" 
reached is essential if the members, of the organization shall understand how it 
operates. The, final section deals wrlh the way in which information canbe disse - 
minatedan^thecourse ofthe planning.process, as well as how information must 
be gathered to make the model work. ^ . \ , 
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Chapter 10 ^ 
A POSTSCRIPT ON DECISION STRUCTURE ^ 
^ by ' , 

" Dr Arne Jensen » . - . 



Vi^en ycm try to assess the outcome of the studies carried out and . 
the consequent methods developed* the heart of the matter must- be 
whether these^iethods are suited for application under different conditions. 

Weare again facing the classical problem": "the past, the present, and the 
future^'t^^Jlie studies were carried out with the support of analyses of organiza- 
tions tha' 



^sults of ''the past''. 



' 

,t are r 

What is co^ideried important and les's important is greatly influenced by 
* 'the presfent dtecussions of the .situation'', ~ \ - 

The usefulness ol the' studies wUl depend on their ability to be imple- 
mented' in an unknown V^fufure,'!^ ' * > ^ 

In order to evaluate the flexibility of the id^as developed, I am //oing to 
discuss their applic?Obility oji "th5§ university of the future'^ as I see" it at the^ 
present. - \ ^ > ... '^T' 

~ ' V - GeneralvAT-iews ^ 



Before going Into details about such a futut»e university system, I want to 
briefly state some of the fundamental^ and gener;ai rules that a^-e characteristic 
of university systems today and in the future. Here you have to make the reser- 
vation that this is how. I ^ having grown up as a membf^r of the Banish society 
with its limitations -.perceive them. 



I) The second law of thermo-dynamics, that entropy increases in closed 
systems, a lso applies to a university system , ^owever much energy a univer- 
sity system contains, Its* availability will terid to fall if it ts\ sjrstem left to it- 
self. Entropy increases: ^ . . ^ - 

s 2j Some day it willVun out of available energy and stop doing work unless 




i 



189 



\ 



> fyou are going to rearrange things^ as quoted by David Allison ("OrganizatioD"^ 
C for Innovation" by J. A. Morton). , 

Maxwell drew the. attention to the fact that "the second law of thermo-dy- 
namicd about the growth^'of ihe entropy could be infringed if such reorganiza- 
tion could take place by means of an intelligent creature, called "the demon". 



The First "Demon* ^ 



c In order-to-survive, a university system must be able to pick up relevant 

I ideas from and establish relevant proble^is for the- society it serves, in the 
system there must be a "demon" that secures ihis. Otherwise the second law 
lofariecmo^dynamics.^T . growth „PX,the entropy - will destroy i\ in practice 
if not in a literal sense. 

^ ' [ . , ^ ' ^ "X . 

^ But two other" possibilities^ do exist -'possibilities that may not require 

such radicdl intervention in the daily function of.the system as the first -'men- 
tioned "demon" sterns to demand. ^ ^ 

The second "Demon" / * . - * , - - 

The uniyersUy system has a **demon" that secures that it^ management at 
^^^^^ makes full ui^e of our knowledge and ideas withii? management studies. 



1 ^il?S''iSlLl?lfsj>ther, "demon" does not require^uite that much from .indivi- 
dual memb. 7s of the, university system, it is difficult enough to keep it alive 
within a university system th_at - according: to its, natural task - is sluggish. 

Therefore, there is ^very reason to sjupplement it with ^ 

A Third "Demon" , \ , * . 

It looks^up talent, i.e. , either directly hires talented and creative^eople 
^ or sticks strictly to rules which enable you get people with great tajgift, creati-- 
vity, ^nd'^motivation for, the goals of the university system in qu*^ion., 

^- If we do not wish to utilize one of these three "demoris"^^f will have to 
find a fourth and/ or fifth one, that,- with'certainty, is able to break the laws of* 
nature which also govern the university systems. . ^ 

^3) When "organizing university systems we have to use c^r experiences^ 
with respeut to' carrying out scientific work ^ and esgecialS^ the methods we use 
when solving complex problemg .^ ^ ^ 4 

. f t . ^ 

4) But we also have to build up an organization ^hat is able to adapt to and 

r ' ^ - ■ — , 
-r*i. ^.y , . ■ 190 . , 



change Avith its eavironment. It is essential to make sure that the Universities 
are able^o adapt and change with the etivironment and do itjn such a way that 
we reach planned change and growths in these adaptive processes. 

5) But how do we measure the "temperature" of the organization desigiTand 
* planned change of our university systems ? We have to ^o further than assess- 
ing the effe ctiveness. But considering the economic productivity and^hc human 
satisfaction within the system is not a sufficient criterion, either. We have to 
reach an ecological criterion containing more than the sub-total of these two cri* 
terir, andW.G, Bennis haiy pointed out " the need for better criteria forjudg- 
ing the effectiveness of organization design and planned change^ beyond those 
of economic productivity and human satisfa'^^tionito the criterion of their ability 
10 adapt and grow**, ^ , ^ • > ' ^ 

' 6) In order that this system constitutes a sound 'part of its environment 
a coupling between the system and its environment has to be carried through. 
^ Seen fro^ an Organizational point of view, thi8 coupling |\ag ^essentially been ^ ^ 
tied in with the coupling between a limited number of top people in the^^tni-^^^ 
versity management and representatives from the environment, whereas the coup- 
ling so crucial for the soundness , betweep^the university system and the en- 
vironment at the Jaily level,has been more or less left to Xhb initiative of the 
individual pe^^on which is not always sufficient. . ' ' 

♦With the complex university systems prevailing today it is necessary to 
implement rules ensuring that such couplings organization-wise taKe place at a 
low level and |hat the couplings at a higher level between the system and envi- 
jl^^ii^nment' do not restrain but promote the desire, and ability of the system to live 
^ ^^.^ 'with fiuch^couplings toHhe society surrounding. it., _^ " . • , 



^ This - when developing the university campuses with which we are livini^ 

today - requires certain organizational'measures'of a toore advanced kind than 
heretofore, • ♦ » ^ 

The building-up requires a structure that is able to couple tOjge*her units 
geographically remote and able to overcome the communication problems pre- 
vailing among groups geographically or intellectually remote. 

'Where you have a genuine desire for establishmentv of c6mmunication« 



(1) W«Gr Bennis, Changing Organizations^ Mc Graw-Hiil Book Company, New- 
. York 1966., ~ ~ ' 
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persbns"mustgc^^^ 
tasics. Simultaneously, the scattered groups of people must stick to the aim of 
their central mother organization. They must have the support of the mother or- 
ganization, both organization-wise and management -wise. The university sys- 
tem will profit 'from the establishment of a organizational closed democracy 
within its inner world. But the system has to be coupled together with the envi- 
ronment by means a direct confrontation with reality, viz. the demand for a 
geographically cJose contact with the environment. " ^ 

— The direct, geographical-contact between vacious specialists and the r^epre- 
sentatives of the environment by means of a joint project has preference 
to the organizaUonal advantages obtained when c<Mnpletely centering persons 
with mutual interests - which very often is the result of a university campus. 

An organization able to live up to all these demands will be humming 
with realistic ideas, realistic problems and easing the job of the "demot?' that is 
to secure the.persons of high talent within the university system and to see 
.that proper man is in proper place. 

Specific Views 

Within this view the decision structure of the university system has to make 

sure that it fuUiUs its responsibilities with respect to at least the foUowing 
six tasks : I • " 

1. Establishes a contact surface to the ministry.^ _ 

2. Establishes a contact surface to society^ 

3. Establishes policies JTor the student body. ' 

4. Establishes policies for non-academic personnel. 

Establishes policies for the two groups of academic personnel i. e.: 

5. Jhat part of the academrc personnel whose goal it is tc acquire scientific me- 
thods, parUy to make sure whether they are creative and in the end able to 
prove their scientific abilities, and 

S. That part of the academic personnel who have already proved their ci^eativity 
and scientiHc abilities. ' r - 

. - - 

Re 1. To prove to the authorities that the aimed at goaU Jiave |>een reached, and 
to formulate future goals within the areas of education, training with res- 



* — pect-to-scientific-methodsr incentives for-creativity-and the carryjng^^^ 

-through of scientific work and, finally, the ability to - in due course - 
advise the society of the results obtained. 

Re 2. To make sure - possibly by means of an organizational coupling between 
the university and society - that at all times a dialogue is taking place 
with society where the university staff.by useful confrontation with reali- 
ty utilizes already obtained results arid gets inspiration for fui^her re- 
search and, finally, gets the courage and strength to do its utmost in 
order to get the results recognized in spite of the scepticism of the envi- 
ronment - no matter whether this scepticism is named impossibUity or _ 
uselessness. , ---- 

Re 3. To support those persons -no matter whether young or old - who want to 
gather knowledge by letting them get*an insight into the way scientific 
methods are carried out. and by helping them to become familiar with the 
tools to be used when they want to utilize immediate or later acquired ^ 
knowledge for advancement of their intenUons within their specific 




» est«)blish a secure place of work with possibility for taking pleasure in 
both small and big things connected with the work. 

Re 5. To establish the security and the \.. isure of work that partly «^nsures that they 
are able to do their utmost, and partly sees to it that they,^_even if they 
are not able to realize their goals, leave the place of work with a back- 
ground that will open door s_ for them elsewhere. ' 

Re 6^ To give them security, pleasure of work and reasonable support in order 
for them to realize their goals, whether one believes in them or not. 

The research worker's meeting with the student during the process of 
learning will very often, by means of disclosing lack of knowledge, create 
incentive f<Mr further work leading to a systematizing and stabilizing^of already 
obtained results which will prove to be useful for further research. 

When, during the process <^ learning, a dialogue between two parties is 
taking place it will, furthermore, create an indirect contact surface with the 
environment - a surface that is larger, than the research worker as an indivi- 
dual perscm will ever be able to create. Tfiis, although the contact surface may 
be incomplete^ very often causes stimulation and creativity. 
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une snouid noTlmaerestimSe^the indirect effect of the research worker's 
observations of reality through a group of students. In the same way, one should 
not underestimate an incomplete version of the research worker's working 
methods, ^e of tools, and strategy, and one should be very careful not to over- 
estimate the importance ofthe smooth fascUe ver;«on of already acquired know- 
ledge. ' ' ' ^ 



Measures 

I have learned that a smaU group of m persons, for instance 5-8 people, 
in many respects wiU achieve the best results, and I take the liberty of genera- 
lizing that one representative very rarely is able to - in a fruitful - repre^ 
sent the viewpoints of about 10 people or group's when each possesses" his own^ 
individuality. - 

On these assumptions the organization requires a number of levels that aj, 
least are equal to logarithm N/logarithm m, covering a system of 1^ persons or 
groups through committees with representatives of each. For the mentioned m 
equals 10, a nuj?iber of levels bigger thSn logarithm N is reached. For N = 1000 
you get 3, for N = 10 000 you get 4 levels in the decision process, which it should 
give reasonably direct communication. If the transfer of information is weaken- 
ed throu^ the levels, this has to be counter-weighed against the weakening obr 
tained by larger groups in fewer levels. 

• Data 

The application of quantitative planning techniques often leads to a severe 
lack of reliable data, which implies that the planning results often are of'less 

value^because of a prevailing uncertainty. 

■ — . _ « - 

It is of great importance to realize that oae ofthe most effective politicld 
weapons within large systems is the willingness to jM^oduce and provide relevant 
data for the rest of the system. 

Much of the current lack of data within the university system is due to the 
fact that few have found it of any value to collect the data, when its use is nQt 
apparent. ' - r- 

It is important that each subsystem does see the advantages of collecting 
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aria submitting data, if the outlined planning models shaU ever be a useful tool* 
in the day-to-day operations. This work should be carried out around a data- 
base, which can be accessed from all levels. Those who do not cooperate in the 
gathering, or who submit heavUy biased data must be made to realize that, al- 
though they may be able to make short-term gains, the long-term effect will 
turn out to be rosj/re negative than positive. 

' Attained Decision Structure 

One possible form of organization is a project-orientated organization 
where the projects"are either educational courses or research projects or coup- 
ling projects between the university and the environment: 

On this basis one must imagine a university system with separate decision 
points for the following four areas : education, research, coupling with environ- 
ment, and operation. Each^of these areas will ?over a system of decision points 
in several levels in which the single case is going to start at the lowest level 
-covering^allTjeoplc-influenced b^the-case and, -finally^ iinis" r at a levg not too 
far from the starting levelr Each area needs a vice president who looks after 
the structure of the organization, and the rules'applied within i^,' in order to 
adequately fulfill the university system's goals. ^ . ; 

The four areas are covered by one senate or ,a konsistorium which gives 
advice to the president about long rar^e planning,^ general personnel policies, 
investments, and negotiations with ministries and oth^r public authorities. Be- 
sides the economic and human factors. the senate and the president also super- 
vise the ecologic development of the system. The senate has to carry through 
^the results of these negotiations including the society's requirements to the 
system. 

^ ' . - " *■ 

It is supposed that the; groups represented in the given decisions are not 
able to majorize each other in the decisions influencing their life. It jts further 
supposed that the decision point uses a system of standing and ad-hoc commit- 
tees for its work to assure the same quality and attitude in these matters as in 
the education and research work, i. e. , a greater use of the scientific strategy 
applied to the solution of great, complex problems.- - - - . 

It IS also;siiipp©sed that each case in a decision point at least is going to be^ 
handled in two meetii^s assuring that the administrative system, not later than 
during the second meeting, is able to attach the case with its consequences 
directly and indirectly for the university system and its pei^soniiel. 
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i^*^"'^^ Application of Hammer - Jespersen*s _ * ' 

Simulation Model; Chapter 6 

In the simulation model in .Chapter 6 with the mathematical outline Hammer-. 
Juspersen has shown that today it is possible and administratively realistic to 
carry through calculation of consequences of action in the daily routine. The 
costs for these calculations are so low that/t is possible to use them in the 
above mentioned required attached illustration of consequences of cases brought 
into the decision system, ' . 

This effectiveness will inQuence the kind of communication for th% decision 
organ and its ability to act. In this way, jt will itself,for a given decision struc- 
ture, decentralize the power within the University system in question. During 
a short span of time one obtains inforni^on on the effect of various viewgoiTits 
and actions^and the attention is concentrated on the more important parts of -the . _ 



* decisions. In the same waiy, the information on the real conditions within its 
' own areas and within the areas of other decision organs will lead to a stabiliza- 
tion of the development towairds long-term dispositions. with those advantages 
for the system as this will involve. ' ^ " -\ 

Application of Hans Jorgen Rasmusen's 
Decentralized Planning,Model, Chapter 7 

The work of Hans Jorgen Rasmusen on decentralized planning. Chapter 7, 
and the mathematical outline, has shown that it is^today realistic to introduce 
such a system at the planning level, i.jB. Uie level of the senate in the previously 
mentioned decision system, in order tp allocate resources to lower levels of the 
system over a period of years, - 

The model wilier espect the constraints in the university under considera- 
tion - both budgetary and resd constraints. It also naturally satisfies fixed poli- 
cies such as agreements with the different unions, as well as externally speci- 
fied administrative or political requirements, which are so well described by 
Jens N. Christiansen in Chapter 4, pn budgeting, economic^ management and 
plannmg. • - 

The model uses as input a series of parameters related to the present 
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situation and its development through a. series of given forecasts. ,This can automa- 
tically be drawfn" from Hammer -Jesper sen's siinulationmod€l, or after care- 
ful study of Hammer-Jespersen'sr model be fixed by the planning authority. 
The model delivers as a supplement to the concrete allocation of money, people, 
and materiaUa set of so-called shadow prices which are very useful tools in 
the discussions with the surrounding and ministerial levels, bat even more im- 
portant in the. internal discussions at low^r levels where one has to live with the 
^ given resources and formulate new policies for the periods to follow. 

The;?election ormodel constraints is of paramount importance in the de- 
sign of {he model. Constraints and parameters have to be carefully discussed and 
adjusted to the university or faculty system under consider £(t£on. JThis adjust- 
ment ought to b^e carried through under the auspices of the planning authority 
going^to use it. In its given form* it has not yet been through such a procedure, 
even in the case of the University of Copenhagen which has been the basis for 
this formulation/ One possible i^e\^si^n^rocedure is gutUned byJRasmusen in _^ 
"ChapfeFT.^'^^™^ ' - _ • 1*^ ^ 

The decentralized planning model in its general form will even be applica- 
ble to higher decision levels than the level of the seiiate._ At the level of the^mi- 
nistries it can be used -as a means^to allacate r'isources to universities or re- ^ 
gions. However/ before if is applied to this V'oblem a" careful adaptation, as 
well as experiments, must be carried through by th^uthori*y who is going to 
,use it as a tool in the annual budgetin^f. 

Both the simulation model and the decentralized planning model as^me 
that rrar.onably accurate predictions of the future can be made available; the 
more unce^^in the data is, the less valuable are the-results obtained^- 

In Chapter 9 in the development of a decision -making process^ Hans J^r- 
gen Rasmusen has been dealing with these problems. In cases where the uncertain-, 
ty is pronounced it is proposed to apply a dynamic decision rule, in which the 
last years achievements are the main basis for the current resource allocation. 

This decision rule cannot be assumed to be applicable for major long-range 
decisions, but it carr serve as a useful tool when dealing with the subsystems. 

In times where large changes and problems of adaptation do exist between 
the universities and their environment ,itjs of paramount importance for ^11 in- 
volved parties to continue the work which has b^en initiated by these studies in 
institutional management of the higher education. ^ 
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The decision structure and its assopiated administrative systems, which 
we have inherited .from the past, can no linger provide a si:fficientiy rapid adapta- 
jtion, if a reasonable level of stability is claimed. 

The verbal debate is too slow a means to solve the problems if a smooth 
running system is;4esired in the r ap id ly_ changing, and feroviiig university sector. 

It is necessary to introduce new rules of governance and new administra- 
. tive systems. . " — 

The Danish CERI project contributes a set of mbdels and procedures for 
this very purpose. , . - ^ 
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ENGLISH SUMMARY OF WORKING REPORTS AND PAPERS 
(June 1971) ^ ^ 

CERI -Report I : Hans J^rgen Rasmusen^ Analysis of the Social Science Faculty 
Budgeting. JanI 1970. " - 

(Analyse af Det Rets- dg Statsvidenskab^%e.fakultets budgette- 
^ing) in Danish, pp 26. ^ 

The-report-analyses how the social science faculty develops its budget pro- 
posals and how it^ allocates resources made available. " ' 

The study is based upon data covering the period. 1967^1970. The study • 
shows among other" things that the social science faculty only, {)lans for a relati- 
vely small tenure faculty, mainly iUll professors. Almost all|teaching is perfoi:?' 
med by non -tenure hourly paid teachers • 

' ^ ' ' . - . - - - ' \ 

Research projects do not appear to have any high priority,' and what\goes 
on is generally one-man ventures. 



CERI-Report 11^: Niels Hammer -Jesper sen. The Administrative and Academic 
^""l . Structur^^of the University of Copenhagen. Feb. 1970. (Notat 
*a"Kaende Kjibenhavns Universitets administrative og koUe^ale 
organer) in banish, pp 12. , 

7}^^ repojKK^yes a short^description^ofthe-formal distributior? of adminis-^' 
trative and acadeiftic power in the present university system. ' 

ItJemphasizes the lack of cooperation between the academic and.bud- 
getary planning. The repa^ finally compares a proposed university adminis- 
tration law with the present on^. The main feature of the new law is that both, 
^academic and administrative responsibility is concentrated in the office of the 
university-prefi^ent^ - 1 , 

CERI-Relort III : Niels Hammer -Jesper sen. Analysis of the Natural Science 
Faculty Budgeting, March 1970. ^ 



" — — — >^J1>_ (Analyse af Det Matematiske-Naturvidenskabelige fakultets 
budgettering) in Danish, pp 44. 

* This report is an extensive^ study not* only, of the way in which tKe natural 

science faculty determines its resource requirements, but also a study which 

'» . . " ' 

gives statistical information on manpower structures and teaching duties. 

The study shows that the natural science faculty uses rigid rules Nvhenit 
is calculating manpower requirements, and xhat it^tries to maintain a fixed 
manpower structure. 

'The manpower structure indicates that a large number of research ,acti- 
vities are uTklertaken'and that high priority generally is assigned to research 
activities. * --^ 

CERI -Report IV t Hand JfSrgen Rasmusen^ A Proposal for a Decentralized Bud- 
, geting procedure. May 1970. (Forslag til eri decentral budget 
laegningsjprocedure) in Danish, i)p 37. \ ' . 

' This report deals with some possibilities of developing a planning system. 
The report continues hypothesizing one possible objective function and the cons 
tr'aints within which a solution should be located. ' ' ^ 

. ^ The report presents a *nodel based on decentralized planning and it is 
shown how the planmng problem^-cari be formulated as a linear pi-ogramming 
problem, * > 4 '* . » - 

CERI -Report V : Niels Hammer -Jespersen, Cash-flow Sttidy atjhe Natural 

= . » / 

Science Rculty, June 1970. (Analyse af regnskaber foe insti- 

•tutterne under det Matematiske Naturvidehskabelige fakultet 

ved Kfibenhayns Universitet, finansarene 1967/68 og 1968/69) 

^ ^ . . in Danish, pp 35. 

.This report attempts' to study the cash-flow through several departments 
of the natural science faculty. The clish-flow consists mainly of accounts which 
constitute the research overhead^ The use of these resources might therefore 
reveal some aspects* of the research activity. 

•It is found that approximately 80 % of the research support is spont in th^ 
two last months of the fiscal year. Th»j study also reveals that many departments 
maintain large inventories of materials. 
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It is finally argued that large savings might be expected if more economic 
invei^tory policies are considered. 

CERI'Report VI rJensN. Qhristiansen, Some Thoughts About Decision Varia- ' 
* bles and Decision -levels. May 1970. • 

(Nogle betragtninger over beslutningsniveauer og budget va- 
^riable) in Danish/ pp 9. 
The report is an internal working-paper dealing with some objectives for ^ 
r-the educational system a8 seen from the Ministry of finance. 

\ 

CERNReport VII : Niels Hammer -Jesper sen/ Some Ideas»Bebind the CERI- 
* ^ ^~ project,. May 1970. (Notat om udgangspunkter for CERI- 

prcjektet pa basis af betaenkninger og materiale i Undervis- 
nings-ministeriet) in Danish, pp 25. 

The report is an internal working -paper dealing with some of the ideas 
and objectives behind the participation of the Ministry of Education in the CERI- 
project. ' . , ^ . 

CERI-Report Vm : Ray Jurkovich, -Notes and Suggestions on the Universitjr^of 
Copenhagen's Structure, June 1974), in English, pp^9 and 
Addendum pp 6. 

This report fs a sociological study on the structure of the University of 
^Copenhagen. The report is based upon interviews with persons'at va'-ious posi- 
tions in the University system. The study show^that much difficulty appears 
because large parts of the administration are based on inherited traditions. The 
- report proposes that the University reorganize its committee system, in order 

to give the co»imittees better defined working areas. . 
* - It is finally proposed that faculties and departments should be permitted to 

reorganize their structure according to the situation. 

I 

CERI-Report IX : Niels Hammer -Jespersen, Description of the Data Hie Sys- 
tem at the University of Copenhagen.' September 1970. 
. (Beskrivelse af infol^mationssystemet ved K^benhavns univer- 
sitet) in Danish,^pp IS. 
The report is a brief description of the present data -base system at the 



University of Copenhagen. The University is at present maintaining two separate 
data-systems. One is an academic file system containing Information about fa- 
culty and other employees, enrolled students etc 

This systemJs based on an EDP-sysrem. The other file system contains' ^ 
the economic administration of the University. This system is operated in a 
traditional manual accounting systerc. 

i This state of affalrsjnake it almost impossible to obtain up-to-date infor- 
ation from the Jitter-, system. 

CERl-ReportX : Han.* J^rgen Rasmusen, On Decentralized Hanning in a Uni- 
versity System, Aug. 1970, in English, pp 29. 

- This paper deals with some problems' encountered when Introducing plan- 
ning techniques in a university system. • . ; , = - ^ 

- • Centralized and decentralized giannlng is considered, and it is shown how 
decentralized planning under Central control may lead to an effective manage- 
ment system. ' ' - ^"^ 

y. ^ ' - - 

^ The Dlannlng problem is then formulated as a linear programming problem 

using Kornal-LIptak decomposition technique. •, 

/~" f 

Numerical data is applied using data collected from the University of 

Copenhagen as part of f^jolnt jiroject between the Danish Ministry of Education 
and OECD, Paris. ^ 

The paper was presented at the Advanced Study Institute on Statistical Mo- 
dels in Education and Traininjir London 1970. 

» - - V ^ ~ 

. CERI-Report . XI : Jens N. Christiansen, Economic Budgeting - Some^lhoughts' ^ 
July 1970. (^konomlsk Budgettering, nogle synspunkter)-in 
"'Danish, pp is. . " 

This pal>€r discusses the basic economic terms arid the tr"aditional ideas 
behind the budgetw-y prepa?ations in public and private enterprises. The paper 
continue, to discuss the West mem, criteria, and ends up with an introduction 
to cost-benefit analyses. - 

CERNReportXII : Dr. Jonathan Halpern, Research in the Administration of a 
University. Comparative Remarks on the UniversiUes of 
Copenhagen and California. Nov, 1970/ Tii English pp. 47. 
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Thisipaper is a comparison between the current research activities in 
Berkeley and Copenhagen. The paper clearly states the very large and marked • 
difference* between the scale of activity in California and Deninark. It is shown 
that this difference is not entirely a result of the factthat management sciences 
were introduced in the United States earlier. Differences in the organizational 
structure and the 'general attitude towards planning is a major cause of this 
state of affairs. * ' 

CERNReport XIII : Niels Hammer -Jespersen, A Simulation *Modelfor aU§iver- 
^ ^ isity. March 1971. (Simulations -Model for et Universitet) in 
Danish pp 80. . ^ ' 

English summary of the mathematical model pp 8. 

^ I This paper gives a'very comprehensive description of a simulation model, 

which Has been designed as a tool for providing inform'ation on the future re- 
source demands, which are necessary to maintain the current structure or cur- 
rently planned structural changes. The simulation model is built around a stu* 
dent* and a fa culty* flow model. These flow models compute stocks of students 
and facility at the different levels and grailes, thus permitting a computation of 
resource demands and supply. 

The model is calibrafed by using data from the pc::t 10 years, for the esti- 
mation of technical coefficients andtran^ition probabilities. 



CERI-Repw't XIV ; Hans Jjirgen Rasmusen, ADecision Model for Resource Plan- 
ning. March 1971. (En beslutnings-model for ressourceplan. 
laegning) in Danish pp 37. English Abstract. 

This paper atte*mpts to analyse some of the conditions which must be sa- 
tisfied in an organization, iruecision influence should be delegated to members*^ ' 
of the organization. ^ * 

^ The^papcr initially stresses the importance of separating the^tactical^ and 
strategic planning. It is further claimed that the main rea<9on bihind centraliza» 
tion of decisions is the central decision makers* uncertainty of the willingness . 
and ability of the decentral units to fulfill the goals of 'the total organization. 

The paper continues with an analyi^is of the^common retom^ce decisions in 
a university system. It is argued i^at risk can be reduced by changing; from a 
marginal to a total resource planning procedure, as well as by a careful speci-i^ 
fication of performance criterias. * 
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Data requirements in the simulation 
model, 103 - 104^^ 

Decentralization, 113 - 121, 137, 
* 165, 181 — 

Decision levels, 194 

Decision model, 149 - 152 

Decisions, movement of, 143 - 157 

Decision structure, 178, 189 - 198 

Demons, 190 : 

Deviation measure, 149 - 150, 156 



Earmarking of resources, 13, 144, 
149, 156 ^ 

Ecohoraiic management, .59 - 61 

External economics, 63, 64, 65 



Financial management, 54, 56 - 57 

Financial year, 36, 53 - 54, 178 - 17 

Forecasts and projections, 37, 69, 7 
114, 168 - 16S 



Goal,^ 118, 164 
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Gross measure principle, 57, 118, 
120, 151 - 152, 156 

Institutions of higher education, 24 

Konsistorium, 34, 82, 83, 113, 195 

Linear' programing, 123, 126 - 127 
Long-r^xnge planning, S7~72, 196 

Marginal budgeting, 36, 67,-116, 
162, 165 - 167 

Micro-economics, 61 - 64 ' 

Minimaac-strategy, 150 

Mimstry of education, 73-78 

Ministry of finance^ 53 - 59 

Multi' level management, 143 - 146 

Multi-Iisvel planning, 140 - 178 

Non-academics/teabher ratio, 
o 31-32 

Objectives, 160, 167, 177 

.Objective function, 120, 125 - 126, 
135 - 136 

Open-door policy, 22, 125, 135 

Optimal solution, 118, 122, 130 

Organization design, 191 

Oatput budgetii^, 66, 83 - 84, 169 

Overhead per teacher, 91, 118 - 
119, 137 - 138 



Parliamentary background, 53 - 55, 
58-59 

Parameters in the simulation model, 
81, 82 - 83, 99 

I^yment systems, 171-173 

Performance criteria, 167 - 168 

^PerspecTive planning, 67 - 71 

Policy decisions, 68 - 69 

Preferences, 16, 50, 83, 100 

Preferred allocation, 146, 149 

Productivity, 119 - 120 

IVoductivity in higher education, 97 

Project-orientated organization, 195 

Sensitivity analysis, 130, 133 - 135 

Sha'dow prices, 117, 133, 135, 181 

Social groups with cor/iicting 
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Staff -flow mode!^ 92 - 96 

Standing Committee of Finance, 54, 
^ 58 - 59 

Strategic planning, 160 - 162^ 178, 183 
Student flow model, 84-89 
Student/teache^ -ratio, 30, '89, 167 
Structure of teacher-positions, 89 

101 ■ ^ 

Supplementary appropriation law, 
.53 - 54, 58 - 59 ^ 

TacUcal planningr 136 - 137, 160 - 
162, 178, 183 - 184- 

Teaching capacity, 89 - 91, 131 - 132 

Teaching load, 90, 99 / 

Technical coefficients, 119, 137, 182 

Total budgeting, 121-122, 1P5-167, 181 

Transition^coefficients, 85, 86, 92 



Two-level planning, 118, 137, 178 
Two-level resource allocation, 149 
Twf -perron game, 15 

Cucertainty, 16, 162-^165, 177 
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